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A  TREATISE  ON  SURGERY 


THE   SURGERY   OF   THE   DORSAL   AND   LUMBAR 
VERTEBRAE 

FRACTURES 

Fracture  of  the  Spinous  and  transverse  processes  is  cnniparativdy 
rare  and  unimportant.  Wiien  the  bodies  and  arches  are  involved,  however, 
the  injury  is  a  most  serious  one.  The  spinal  column  is  usually  hvnl  forward  on 
account  of  the  forcing  down  of  the  trunk  by  a  heavy  mass,  as  in  exca\:Lti(ui  aeci- 
dent«,  the  inflection  taking  plaee  between  the  eighth  and  the  t^nth  dorsal  \-erle- 
bra.  The  .spinous  (jrocess  of  the  vertebra  the  body  of  which  is  cm.siicLl  projects 
backward  at  an  acute  angle  (kyphosis). 

Symptoms,— In  addition  to  the  kyphotic  curvature  above  mentioned, 
complete  motor  and  sensory  paralysis,  reaching  fmm  below  upward  to  the  ])lane 
of  the  injured  vertebra,  occurs  from  the  crushing  or  division  of  the  s|iinal  cord. 
The  bladder  and  rectum  are  paralyzed.  Priapism  is  present.  If  -any  |ii>rtion 
of  the  cord  escapes  injury  at  first,  corresponding  nerves  anil  muscle-  ina>-  retain 
their  functions  for  a  time.  These,  however,  become  involves  I  later  mi  from  the 
occurrence  of  progressive  myelitis,  due  to  interference  with  the  nutriti<m  of 
the  cord.  The  parts  above  the  point  of  injun,-  become  involved  in  the  paralysis 
coincidenlally  with  the  occurrence  of  ascending  myelitis. 

If  the  catheter  is  not  employed  early  in  the  case,  retention  of  urine  and 
dribbling  of  the  accumulation  (ischuria  paradoza),  followed  by  alkaline  <le- 
composition,  take  place. 

The  insensibility  of  the  skin  and  trophic  disturbances  lead  to  troublesome 
bedsores  (acute  decubitus).  The  sacrum  and  other  pelvic  bones  may  become 
bared,  the  patient  dying  from  general  septic  infection. 

Fracture  of  the  arches  occurs  most  frequently  in  the  lower  dorsal  and 
lumbar  region.  Here  the  body  is  not  bent,  but  the  cmshing  force  is  iran-^- 
ferred  from  the  bony  spinous  processes  to  the  arches,  the  latter  gi^'ing  way 
usually  on  both  sides.  Union  takes  place  by  connective-tissue  fortiiafion  and 
not  by  the  fommtion  of  callus. 

Symptoms. — The  spinous  proeess  of  the  broken  vertebra  is  deprcKScd. 
Kseeptionally  the  spinous  process  and  arch  may  be  displaced  laterally 
(I,  o  s  s  e  n).  Symptoms  of  concussion,  rupture  of  the  conl,  and  compR>H.sinn 
lay  also  he  present.  Attempts  to  elicit  crepitus  should  Ix-  ver\-  carefully  made 
le.it  fresh  tlamagc  be  inflicted  on  the  cord. 

Didocations  of  the  Lumbar  and  Dorsal  Vertebrae.— The  dorsid  ver- 
tebrae are  rarely  the  seat  of  dislocation  owing  to  the  absence  of  mobility  of 
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the  vertebrae  on  each  other.  Flexion  dislocations  and  rotation  dislocations 
are  occasionally  obser\^ed  in  the  lumbar  region.  The  diagnosis  is  made  by 
observing  the  deviation  of  the  respective  spinous  processes  from  the  normal 
line.  The  cord  is  much  less  likely  to  suffer  damage  than  in  injuries  in  the  cervi- 
cal and  dorsal  regions.  The  same  general  principles  laid  down  in  treating  of 
dislocations  in  the  cer\'ical  region  are  applicable  here. 

Treatment  of  Fractures  of  the  Dorsal  and  Lumbar  Vertebrae.— The 

patient  should  be  handled  with  the  utmost  gentleness  in  order  to  prevent 
further  laceration  of  the  cord.  Opium  may  be  given  to  allay  pain.  The 
bladder  and  bowels  should  receive  attention.  Bedsores  should  be  prevented 
by  placing  the  patient  on  a  w^ater-bed,  and  should  be  carefully  watched  and 
cared  for  when  they  occur.  The  appHcation,  for  fifteen  minutes,  of  a  water- 
bag  filled  with  cracked  ice,  followed  by  a  hot  antiseptic  fomentation,  is  recom- 
mended. The  utmost  cleanliness  must  be  observed  and  the  parts  exposed  to 
urine  and  feces  kept  well  powdered  with  lycopodium,  talcum,  or  boric  acid  and 
oxid  of  zinc.  The  French  preparation  known  as  "papier  Foyer  "  is  useful  as  a 
protection  to  points  of  pressure.  Electricity,  massage,  douches,  and  passive 
exercise  are  appropriate  measures  later  on. 

Operative  Treatment. — Surgeons  are  not  agreed  as  to  the  propriety  of 
immediate  operation  in  injuries  of  the  cord  occurring  in  connection  with  fracture. 
Owing  to  the  impossibility  of  judging  of  the  extent  of  the  damage  inflicted  on 
this  structure  during  the  first  few  days,  most  surgeons  prefer  to  treat  these  cases 
for  a  time  by  recimibency,  and  perhaps  extension.  Complete  division  or  ex- 
tensive laceration  of  the  cord  cannot  be  improved  by  ojierative  interference  and 
many  cases  of  slighter  injury  recover  without  operation.  On  the  other  hand, 
it  is  claimed  that  immediate  operation  is  indicated  in  all  cases  in  which  the 
arches  are  not  forced  forward  sufl^cientlv  to  destrov  the  cord  completelv.  In 
the  average  case  where  compression  of  the  cord  persists  or  increases,  operation 
may  be  undertaken  with  the  view  of  relieving  the  symptoms  of  interference  with 
the  functions  of  the  cord.  This  is  particularly  tnie  of  lesions  in  the  lower 
dorsal  and  lumbar  region.  In  the  upper  dorsal  region  (above  the  seventh 
dorsal  vertebra)  the  results  of  ojx^rative  interference  are  not  so  good.  If  the 
compression  is  due  to  displacement  of  the  fragments  of  fractured  arches  alone, 
operation  is  demanded  in  any  region  of  the  spine.  Removal  of  the  broken 
arches  will  here  suffice.  If,  however,  in  addition  to  this  there  is  cnishing  and 
displacement  of  the  body  of  the  vertebra,  the  projecting  portion  of  the  latter 
must  be  removed  by  the  gouge,  chisel,  or  sharp  spoon,  the  cord  being  retracted 
first  to  one  side  and  then  to  the  other  side  in  order  to  gain  space  to  effect  this. 

The  Operation  of  Laminectomy  (Mace  wen,  1886). — The  patient  is 
placed  either  prone,  with  an  air-cushion  beneath  the  lower  porti(m  of  the  chest, 
or  in  the  left  dorsolateral  position  (S  i  m  s  '  s  position).  A  four-inch  incision  is 
made  in  the  middle  line  of  the  back.  In  case  of  fracture  the  center  of  the  in- 
cision should  rest  on  the  site  of  the  latter.  The  muscles  are  separated  from  one 
side  of  the  two  arches  above  and  below  the  seat  of  fracture  bv  clean  cuts  of  the 
knife  as  far  as  possible  and  the  remaining  portions,  together  with  the  periosteum, 
pushed  to  one  side  with  the  raspatory.  Large  arteries  are  seized  with  forceps 
by  an  assistant.  As  soon  as  the  bone  is  exposed  the  wound  is  tightly  packed 
with  compresses  wrung  out  of  hot  water  to  arrest  the  hemorrhage,  and  the  same 
procedure  carried  out  on  the  other  side.  The  interspinous  ligaments  are  then 
cut  across.    A  spinous  process  is  then  isolated  and  cut  away  with  hea\n^-  cutting 
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forceps  and  access  gained  to  the  spinal  canal.  When  this  is  aceomplLshed,  the 
remainder  of  the  arches  are  gnawed  away  by  means  of  the  rongeur  forcci)s. 
The  methods  of  osteoplastic  resection  (U  r  b  a  n)  are  unnecessary  and  a  waste 
of  time.  The  thick  layer  of  fat  overlying  the  cord  is  divided  in  the  midiilcand 
pushed  aside,  and  the  dura  exposed.  If  the  latter  does  not  pulsate,  adhesion  or 
swelling  of  the  cord  is  probably  present.  The  presence  of  blood  licnciith  the 
dura  will  be  denoted  by  a  bluLsh  or  purplish  appearance  of  the  latter. 

The  cord,  with  its  membranes,  is  now  drawn  carefully  to  one  s^id('  and  the 
bodies  of  the  vertebrae  exposed.  In  order  to  ascertain  the  exact  condiliim  of 
tiie  »tubdural  space,  particularly  in  cases  in  which  the  ojwration  is  fierfonncd  for 
tumors,  etc.,  it  will  be  necessary  to  open  the  dura;  the  edges  of  the  incision  in 
the  dura  are  held  apart  by  silk  thread  retracting  sutures.  This  slioiiid  be 
afterward  closed  with  a  continuous  fine  catgut  suture  unless  some  liirect 
indication  for  drainage  to  relieve  pressure  exists. 

The  subdural  and  extradural  spaces  are  now  explored.  In  tumor  cases  if  the 
neoplasm  is  situated  on  the  surface  it  may  be  removed.  If  it  enen>aclics  ujton 
the  substance  of  the  cord  its  removal  should  not  be  attempted.  In  fractiire 
cases  sphnlers  of  bone  should  be  sought  for,  the  remaining  jjortioiis  nf  the 
adjacent  arches  carefully  examined  anil  any  irregidarities  corrected  by  the 
nmgi.'ur  foreeps.  Projecting  portions  of  the  vertebral  bodies  are  dealt  with  by 
the  gouge  or  chisel. 

A  rubber  drainage-tube  is  placed  in  position  outside  the  canal  for  the  jiiir]iose 
of  draining  the  muscular  jiortion  of  the  wound  for  twenty-four  or  forty-flKht 
hours,  when  it  can  usually  be  dispensed  with.  The  edges  of  the  musculai-  ki>*er 
are  approximated  by  buried  catgut  sutures  and  the  wound  in  the  skin  li\  silk- 
worm-gut. Copious  aseptic  gauze  dressings  are  applied,  these  being  clumped  as 
tiften  as  Ihey  become  saturated  by  the  discharge,  which  is  very  free  durin;;  the 
first  twelve  hours.  Siieeial  care  is  necessary  to  prevent  infection  hy  ilic  dis- 
charg*'s  from  the  paralyzed  bowel  and  bladder. 

The  chief  immediate  dangers  of  the  operation  are  (1)  those  arising  from  giv- 
ing an  anesthetic  in  the  prone  or  semiprone  position  with  paralyzed  alidoniinal 
imiscles  (W  h  i  t  e);  (2)  hemorrhage.  Tlie  complications  are  (1)  difticnity  in 
clearing  the  canal;  (2)  difficulties  in  dealing  with  the  fracture:  (3)  liopeless 
damage  to  the  cord;  (4)  septic  infections.  Extensive  resections  nf  bone 
do  not  greajly  nor  permanently  weaken  the  spine,  particularly  if  cnrc  i>  taken 
to  pre*en'e  the  periosteum. 

RAREFYING  OSTEITIS  OF  THE  VERTEBRAL  COLUIIN 

At  varyiuK  fK>riod.s  of  time  after  the  reception  of  an  injury,  generally,  how- 
ever, several  months,  the  patient  suffers  from  violent  jiains  in  the  vcriebral 
whmm,  intereoslal  neuralgia,  slight  motor  disturbances  of  the  lower  eMremi- 
ties,  and  gradually  developing  kyphasis.  The  lesion  conaLst^s  of  a  rarefying 
tnfiammalion  of  one  ormore  vertebral  bodies.  Though  the  vertebral  cnlumn  is 
only  slightly  contused  or  compressed,  softening,  absorption  and  atrophy  of  the 
fuifaces  of  the  vertebral  botiics  and  dwcs  take  place,  and  finally  jXThaps  the 
disaplJea ranee  of  these  from  pressure  (K  li  in  nte  1). 

Treatment.— This  consists  of  the  recumbrnt  position  to  relieve  tlif  parts 
from  pressure,  with  extension  applied  lo  ihe  hc&d.  After  from  two  in  four 
weeks  a  proper  corset  or  a  Taylor  brace,  with  head  support,  ^hullld  be 
^pUH.    Tlie  pains  quickly  disappear  imder  this  treatment.     The  treatment 
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will  not  correct  already  existing  deformity.    The  rareMng  process,  however, 
being  arrested,  the  patient  is  restored  sufficiently  to  perform  light  work. 

POTT'S  DISEASE  OF  THE   DORSAL  AND   LUHBAR  VERTEBRAE 
(TUBERCULOUS  SPONDYLITIS ;   GRANULAR  OSTEOHYELITIS) 

This  develops  by  preference  in  the  anterior  portion  of  the  bodies  of  the 
vertebrae.  One  or  more  of  the  latter  may  be  affected.  The  sixth,  seventh,  and 
eighth  are  most  frequently  attacked  (Billroth).  The  disease  Ls  relatively 
frequent  in  children  from  the  third  year  upward.  It  may  appear  in  adults, 
in  which  case  it  is  coincident  with  general  tuberculosis,  or  it  may  be  quickly 
followed  bv  miliar\'  tuberculosis. 

Clinical  Course.  —  The  two  most  characteristic  features  of  osteomye- 
litis in  the  dorsal  and  lumbar  regions  are  the  formation  of  anteroposterior 
curvature  (kyphosis)  and  migrating  abscess.  If  one  lateral  aspect  of  the 
body  of  the  vertebra  is  affected  more  than  the  other  by  the  destructive  process, 
a  lateral  curvature  (scoliosis)  is  added.  The  abscesses  usually  have  their 
origin  at  the  posterior  ix)rtion  of  the  vertebral  bodies  and  make  their  way  to  the 
anterior  surface  of  the  vertebral  column.  Their  further  course  varies  with  the 
part  of  the  vertebral  column  involved  in  the  disease.  Occasionally  they  arise 
at  the  lateral  aspect  of  the  bodies  of  the  vertebrae,  in  which  case  they  follow 
the  direction  of  t he  transverse  processes  and  appear  at  the  dorsal  surface.  Inva- 
sion of  the  spinal  canal  by  the  suppurative  process  is  almost  never  observed. 

Abscesses  arising  from  the  upper  dorsal  vertebrae  may  invade  the  con- 
nective tissue  in  the  posterior  mediastinal  space,  giving  rise  to  fatal  posterior 
mediastinitiSy  and  thence  invading  the  pleural  cavity,  causing  suppurative 
pleuritis.  More  frequently,  however,  they  follow  the  course  of  the  anterior 
longitudinal  or  common  ligament  of  the  spinal  column,  where  they  subse- 
quently pursue  the  same  course  as  those  originating  in  the  lower  dorsal  region. 
Occasionally  abscesses  from  the  upper  and  middle  dorsal  regions  extend  back- 
ward l)etween  the  transverse  processes  and,  crossing  beneath  the  deep  dorsal 
mascles,  appear  in  the  neighborhood  of  the  angles  of  the  ribs. 

Affections  of  the  lower  dorsal  and  upper  lumbar  vertebrae  give  rise  to 
abscesses  which,  by  preference,  follow  the  course  of  the  psoas  muscle  (psoas 
abscess).  Special  facilities  for  the  passage  of  pus  from  the  region  of  the 
plane  of  the  psoas  muscle  are  afforded  by  the  double  row  of  slips  of  origin  of 
this  muscle  from  the  bodies  and  transverse  processes  of  the  last  dorsal  and 
all  the  lumbar  vertebrae.  Abscesses  from  the  upper  dorsal  region,  upon  reach- 
ing the  points  of  attachment  of  these  slips,  may  pass  to  either  one  side  or  the 
other;  they  occasionally  follow  both,  and  give  rise  to  bilateral  psoas  abscess. 
In  its  further  course  the  abscess  usually  follows  the  muscle  to  Poupart's  liga- 
ment ;  it  is  comparatively  rare  for  it  to  follow  the  muscle  to  its  insertion  in 
the  trochanter  minor.  From  Poupart's  ligament  it  passes  into  the  abdominal 
wall,  finally  pointing  near  the  anterior  superior  spinous  process  of  the  ilium. 
In  rare  instances  it  leaves  the  psoas  muscle  at  the  sacro-iliac  synch rondrosis 
and  reaches  the  surface  through  the  ischiorectal  fossa,  where  it  may  be  mis- 
taken, after  its  discharge,  for  a  fistula  in  ano.  Or,  it  may  pass  through  the 
great  sacrosciatic  notch  and  appear  in  the  gluteal  region.  Finally,  as  a  rare 
occurrence,  the  abscess  may  leave  the  psoas  at  an  early  stage  of  its  progress 
and  pass  horizontally  along  the  lumbar  transverse  processes  to  the  origins 
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of  the  quadratus  lumborum,  approaching  the  surface  at  the  external  edge  of 
this  muscle;  or  it  may  follow  the  inner  surface  of  the  transversaUs  muscle 
in  the  direction  of  the  umbilicus,  reaching  the  skin  surface  at  varying  distances 
from  the  latter. 

Symptoms  and  Diagnosis.  —  The  early  sj'mptoms  are  verv  obsciu-e. 
Pain  is  generally  absent,  and,  beyond  a  tired  feeling  when  standing  and  walking:, 
and  a  tendency  to  lean  on  some  convenient  object  for  support  in  ordur  to 
take  the  weight  from  the  vertebral  column,  together  with  a  certain  amount 
of  iofleztbUity  of  the  latter,  there  is  in  the  beginning  nothing  to  aifract 
attention  to  the  seat  of  the  disease.  As  the  disease  advances  the  softened  \er- 
t^brae  are  compressed  under  the  weight  of  the  body,  and  one  or  more  of  the 
spinous  processes  become  comparatively 
prominent,  and  sometimes  tender,  mark- 
ing the  site  of  a  commencing  kyphosis. 
The  inflexibility  of  the  vertebral  column 
now  becomes  more  marked,  the  child,  in 
stooping  to  pick  up  an  object  from  the 
floor,  restraining  the  bending  movement 
of  the  spine  and  flexing  sharply  the  hips 
and  knees  instead,  with  the  latter  in  a 
ficpiatting  position  (Fig.  399). 

The  formation  of  abscess  may  be 
characterized  by  a  moderate  evening  rise 
of  tcm[)erature,  though  this  latter  symi> 
torn  is  fre<iuently  at>sent.  As  the  abscess 
Approaches  the  surface  its  presence  may 
be  determined  by  inspection  and  palpa- 
tion. It  usually  partakes  of  Ihc  char- 
acter of  a  "  cold  abscess,"  until  it  reaches 
the  skin  surface,  when  the  latter  may  be- 
come slowly  reddened,  and  ulceration  and 
perforation  take  place,  the  abscess  empty- 
ing  itself.  After  this,  unle-ss  antiseptic 
Irestment  is  instituted,  the  ca\'ity  of  the 
aktccss  may  become  infpet«<i  from  with- 
out. The  resulting  fistulous  track  dis- 
char;ges  pus  continuously;  occasionally 
Kiiiall  sequestra  from  the  vertebral  bodies 
are  discharged. 

The  position  of  the  patient  in  psoas 
cbscess  is  characteristic.     The  hlji  is  slightly  flexed  in  order  to  relax  ihr 
penas  muscle,  and  sometimes  rotated  slightly  outward,  thiiw  sinndaliiitr  I'nm- 
nM'ncing  hij>- joint  disease. 

Harked  symptoms  of  Interference  with  the  functions  of  the  spinal  cord, 
whi-n  pre-senl.  occur  comparatively  late  in  the  fU.sea.se.  The  earli&st  of  the,'* 
consist  of  "girdlelike  pains"  in  the  abdominal  wall  in  the  area  of  distribution 
of  the  lumbar  ncr\'cs.  I'ains  in  the  lower  extremities  and  pare.«is  of  the  muscles 
of  tlic  latter  ocnir  next.  Finally,  complete  sensory  and  motor  paralysis  fif  the 
lower  Iiml>s  is  obscr\'ed.  These  siiTnptoras  varv-  inextent  and  severity  with  the 
different  degrees  of  mechanic  pressure  on  the  cord  (see  page  21). 
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Inflammatory  curvature  is  to  be  differentiateti  from  that  of  rachitic 
origin  by  the  fact  that  the  latter  occurs  between  the  first  and  the  fourth 
year  of  life  and  the  deformity  disappears 
as  the  patient  assumes  the  horizontal 
position.  Rachitic  kyphosis  b  not  fol- 
lowed by  sujipuration. 

Prognosis. — ^The  prognosis  as  to 
life  varies  with  the  extent  of  the  lesion, 
the  resistance  of  the  patient  to  general 
infection,  the  occurrence  or  otherwise  of 
suppuration  and  the  course  which  thb 
pursues,  the  early  or  late  recognition 
of  the  disease,  and  the  period  at  which 
rational  treatment  is  commenced.  The 
causes  of  death  are  the  following:  (1) 
septicemia  from  infection  of  large  abscess 
cavities;  (2)  exhaustion  from  prolonged 
discharge  from  the  sinuses;  (3)  amyloid 
degeneration  of  the  liver,  kidneys,  and 
spleen  from  prolonged  suppuration;  (4) 
general  miliary  tuberculosis  {not  fre- 
quent) ;  (5)  spinal  cord  le.sions  and  their 
effects;  (6)  hemorrhage  from  erosion  of 
large  vessels  (rare) ;  (7)  rapid  fatal  ter- 
mination from  [jerforation  into  the 
spinal  canal  (also  rare);  (S)  rupture  of 
an  abscess  into  the  pleural  or  abdominal 
cavity. 

The  prognosis  as  to  function  also 

varies.     When  but  one  or  two  vertebrae 

are    involvetl    and   a   rather   moderate 

though     anguiar-shaped      kyphosis     is 

pu*BTKi..oF-p*icis  jtcKt-r  (Satbe).  prescnt ,  the  stature  of  the   patient   is 

not    greatly   shortened   by   interference 

with    his   growth.      Where   a    larger   number   of    vertebrae    are    involved, 

a    more   pronounced    curve,    followed    by    correspondingly    deformed    con- 


ditions of  the   thoracic 
b  present. 


mils,  and  a  dwarflike  appearance  of  the  patient. 
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Treatment. — This  resolves  itself  into  (1)  mechanic   support;    (2)    con- 
stitutional measures;  (3)  operative  interference. 


Fig.  402.— pLAiTM-OF-P*BiB  Jacki 

The  mechanic  treatment  is  of  the  highest  importance.  Its  application 
should  not  be  delaj'ed  after  the  discoverj'  of  the  disease.  While  it  canri<it 
correct  already  existing  kyphasis,  on  account  of  the 
processes  of  consolidation  which  have  already  taken 
place,  progressive  deformit}'  is  prevented  by  arrest  of 
the  disease.  Two  types  of  appliance  may  be  men- 
tioned, the  one  a  solid  fitting  corset  or  cuirass  of 
plastic  material,  applied  while  the  patient  is  sus- 
pended (Sayre,  Fig.  400)  or  while  he  is 
lying  supine  in  a  hammock  in  a  position  tending  to 
correct  the  deformity  (Richard  Davy,  1-ig. 
401),  and  the  other  a  brace  whose  object  is  to 
open  the  angle  anteriorly  placed  at  the  kyphosis 
and  thus  relieve  the  pressure  on  the  diseased  iMKlies 
of  the  vertebrae  (Taylor,  Fig.  404).  The  first 
appliance  may  be  made  either  of  plaster-of- Paris  or 
of  poroplastic  felt  material,  the  second  appliance  of 
light  rods  of  steel  with  properly  fitted  and  padded 
bands  of  webbing  and  leather  adjusted  and  held  in 
position  by  straps  and  buckles  (Fig.  404). 

The  plaster-of-Paris  jacket  is  applied  either  while 
the  patient  is  suspended  or  while  he  is  lying  in  a  ham- 
mock. A  seamless  knitted  shirt  of  wool  is  placed 
next  to  the  skin,  with  layers  of  wadding  or  lamb's 
wool  to  protect  bony  prominences  from  undue  pres- 
sure. The  rolls  of  plaster-of-Paris  bandage  wetted 
in  weak  alum  water  are  circularly  applied  in  succes- 
8i\'e  layers,  reaching  from  below  the  line  of  both  iliac 
crests  upward  to  the  axillae.  Strips  of  the  bandage 
should  be  cur\'ed  upward  behind  and  in  front  to 
gain  additional  support.  Vertically  applied  strips  '■"'■B^i'BrJ«i"*w*v'ri" 
either  of  pasteboard  or  of  perforated  tin  are  incor-  hock  *sd  t>hnij-^| 

porated  in  the  jacket  between  its  layers  to  strengthen 
the  apparatus.     When  the  jacket  is  sufficiently  hard- 
ened, the  patient  is  lowered  and  the  upper  edge  at  the  axillae   trinimi 
so  as  to   prevent   excoriations.     If   the   hammock   is  used  (Fig.    401). 
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should  be  made  of  crossbarred  crinoline  or  twilled  Canton  flannel,  and  the 
portion  beneath  the  jacket  allowed  to  remain  in  situ,  the  edges  above  and 
below  the  jacket  being  trimmed  down  and  secured  by  a  few  additional  tuma 
of  a  bandage  (Fig.  403).  The  jacket  is  to  be  renewed  sufficiently  often  to 
insure  cleanliness  and  prevent  ulceration  at  prominent  points.  It  has  been 
suggested  that  the  jacket  be  cut  open  in  front  and  secured  by  lacing;  this,  how- 
ever, lessens  the  efficiency  of  the  apparatus. 

Poroplastic  felt  corsets  have  been  employed,  particularly  in  Germany. 
Models  of  different  sizes  and  shapes. 


representing  the  more  common  forms 
of  the  disease  at  different  periods  of 
life,  are  made,  and  on  these  a  poro- 
plastic material,  the  basis  of  which  is 
woolen  fiber  and  gum  shellac  dis- 
solved in  alcohol,  is  molded  in  the 
shape  of  a  cuirass.  ^Vhen  needed, 
one  of  these  is  selected,  softened  by 
heating,  and  applied  to  the  patient 
while  suspended,  burning  of  the  skin 
being  pre\'cnted  by  first  enveloping 
the  trunk  in  an  accurately  applied 
wette<l  muslin  bandage.  The  corset 
is  secured  in  position  by  turns  of  a 
roller  until  it  cools,  when  it  may  be 
removed.  itse<lges  lined  with  chamois 
leather  to  prevent  chafing,  and  eyelet 
holes  or  shoe  hooks  placed  in  position 
for  lacing. 

The  indications  governing  the 
surgeon's  choice  in  the  use  of  these 
systems  of  support  will  depend  on  the 
location  of  the  disease.     In  I'ott'sdis- 
rase   high  up  in   the  dorsal  region, 
the  phtster-of- Paris  jacket    or    the 
poroplastic  felt  corset   answers   the 
purpose.     In  the  middle  and  lower 
dorsal,  as    well   as    in    the   lumbar 
region,  the  Taylor  type  of  sup- 
no,  «M.-i*rLOK-H  BB.rE  FOR  roTT's  Dist^HB.        poft  wIll  be  preferable.     Care  should 
be  taken  that  the  appliance  is  kept 
properly  adjusted  and  renewed  as  the  child  outgrows  it.     The  poroplastic 
corset  is  also  cmploved  after  the  plaster -of -Paris  jacket  during  con\-alescence 
(<ioIding   Hird). 

These  supports  permit  the  patient  to  walk  about.  In  case  he  is  compelled 
to  maintain  the  recumbent  po.sition  for  any  length  of  time,  or  for  night  use.  an 
apiMiratus  designed  for  this  purpose  may  be  uswl  (Schapps,  Fig.  405). 
Extension  may  l>c  applied  by  mcins  of  a  weight  and  pulley  (Fig.  381).  The 
latter  is  more  fre(]uently  used  for  I'ott's  disease  in  the  cer\-icai  region. 

The  constitutional  treatment  includes  medicinal  and  dietetic  measures  and 
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other  force  than  the  weight  of  the  body  being  required  to  accomplish  the  object. 
Anesthesia  may  sometimes  be  dispensed  with,  as,  for  instance,  in  cases  of  only 
one  or  two  years'  duration.  The  after-treatment  consists  in  the  application 
of  a  plaster- of- Paris  cuirass,  including  in  this  tlic  pelvis,  dorsal  and  lumbar 
regions,  and  the  head,  withasmall  window  over  the  point  of  greatest  defonnity. 

It  has  been  estimated  that  a  traction  of  220  kilos  is  required  to  dislocate  the 
neck  of  a  child  of  two  and  a  half  years.  The  80  kilos  traction  usually  recom- 
mended as  the  maximum  is  therefore  well  within  the  bounds  of  safety.  Where 
the  spines  and  laminae  are  fused  together  (synostosis),  as  in  old  healed  cases, 
Calot  chisels  the  laminae  apart  before  completing  the  operation. 

The  Operative  Treatment  of  Pott's  Disease. — Surgical  opinions  differ 
as  to  the  d&sirability  of  the  early  opening  of  abscesses  of  spinal  origin.  Owing 
to  the  difficulties  of  keeping  the  ca\'ity  of  the  abscess  from  becoming  infected 
after  incision  and  drainage,  most  sui^eons  prefer  to  defer  this  as  long  as  possible 
unless  some  present  or  threatening  complication  demands  it.  Rupture  of  the 
suppurating  focus  into  the  pleural  or  abdominal  ca\'ities  is  of  such  rare  occur- 
rence and  perforation  of  the  spinal  canal  such  a  remote  danger,  that  this  delay 
seems  to  be  justifiable. 


Fig.    406. — GOLDTHWJ 


When  the  abscess  approaches  the  surface,  aseptic  aspiration  may  be 
practised  to  relieve  the  pressure  and  prevent  ulceration  of  the  skin  and  rupture. 
The  latter  is  to  be  avoided,  if  possible,  for  the  reason  that  it  may  occur 
at  a  time  when  infection  cannot  be  prevented.  The  needle  should  be  passed 
in  an  oblique  direction  in  order  to  avoid  passing  it  through  the  infected 
skin,  in  which  situation  the  puncture  may  refuse  to  heal.  Overdistention  of 
the  abscess  cavity  by  antiseptic  solutions  has  not  thus  far  been  followed  by  ver>' 
encouraging  results. 

Once  the  overlying  skin  has  become  involved  in  the  inflammatorj'  process, 
however,  sjwntaneous  rupture  is  only  a  question  of  lime,  and  incision,  anti- 
septic irrigation,  and  drainage  should  be  performed  in  oriler  to  forestall  this 
untoward  event.  If  methodic  antiseptic  irrigation,  with  gradual  shortening  of 
the  drainage-tube  and  frequent  dre.ssinp  with  copious  masses  of  antiseptic  gauze 
can  be  carried  out,  the  intraabdominal  pressure  may  lead  to  obliteration  of 
the  abscess  cavity  and  final  healing  may  take  place  in  favorable  cases. 

Treves's  Operation  for  Caries  of  the  Spine. — The  field  of  this  operation  is 
generally  limited  to  the  lumbar  and  lower  dorsal  vertebrae.  The  incision,  as  a 
rule,  is  made  in  the  right  loin.  The  patient  is  placed  on  the  side  with  his  knees 
drawn  up  and  a  sand-bag  placed  under  the  opposite  side  to  render  the  field  of 
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oixration  more  prominent.  An  incision  extending  from  the  Ijist  rili  to  the  orest 
of  the  ilium  is  made  at  the  outer  border  of  the  mass  of  muscles  representing  the 
erector  spinae.  The  Uimbar  fascia  is  at  once  exposed  and  opened,  the  erector 
spinae  muscle  retracted,  and  its  posterior  sheath  incised.  The  quadratus 
lumbonim  is  divided  to  gain  room  and  the  anterior  layer  of  the  lumbar  fascia 
njiened  to  the  extent  of  the  external  incision.  Loose  pieces  of  bone  are  sniight 
for  and  removed  and  all  accessible  canities  scraped  with  a  sharp  spoon,  imjiatod 
with  corrosive  sublimate  solution,  and  scoured  is'ith  iodoform  gaiizf.  A  large 
tiilie  is  placed  in  position  and  the  remainder  of  the  wound  cavity  packed  with 
iodoform  gauze.  The  wound  is  only  partially  sutured  and  is  dressed  antisepti- 
cally.  The  dressings  are  changed  as  soon  as  soiled  externally  by  tlie  dis- 
charges, antiseptic  irrigation  being  practised  at  each  dressing. 


SPINA  BIFIDA  (HYDRORRACHIS) 
Tlie  cliief  congenital  defiimiity  of  the  spine  occurs  as  a  cystic  formation 
arising  from  the  spinal  medulla  and  passing  out  through  a  fissure  of  the  \crte- 


bral  arches.  The  fis.sure  is  the  result  of  an  arrest  of  development  of  Ihe  laminae 
of  one  or  more  of  the  segments  of  the  spinal  column,  ^^'he^e  the  spinal  defect 
exists  alone,  it  is  known  as  spina  bifida  occulta.  In  the  other  varieties  the 
condition  is  analogous  to  hernia,  the  sac  with  its  content-s  being  placed  l.icncath 
the  dorsal  skin  (ride  injrn). 

The  cyst  is  situated  in  the  median  line,  and  varies  in  size  fnim  a  lui;',elnut 
to  an  orange.  It  is  circular  or  slightly  elongated  vertically  at  its  base  and  forms 
A  flat  globular  prominence  with  occasionally  a  depression  at  the  \'ertex  (i'ig. 
407).  It  i.x  most  frequently  found  in  the  lumbar  region,  and  is  sometimes 
a.'*socinted  with  encephalocele,  clubfoot,  and  other  deformities.  In  lai^ 
tumors  the  skin  is  thinned,  the  clear  fluid  contents  rendering  the  tumor  trans- 
lucent. The  cyst  ca\'ity  usually  communicates  with  the  central  spinal  canal 
and,  through  this,  with  the  ventricles  of  the  brain.  ^\Tien  situated  in  the 
Uimbar  repon  it  marks  the  termination  of  the  canal  in  the  cauda  equina.  The 
ner%e-tr\inks  of  the  latter  are  generally  spread  out  and  attached  to  the  vyA  wall. 


12  SURGERY   OF  THE   DORSAL   AND   LUMBAR   VERTEBRAE 

Pressure  on  the  tumor  frequently  causes  elevation  of  the  scalp  over  the  ant«Tior 
fontanel,  a  feeling  of  fluctuation  on  palpation  being  thus  communicated  from 
the  head  through  the  whole  length  of  the  trunk  to  the  cyst.  Occasionally  the 
communication  extends  only  to  the  subarachnoid  space.  \Vhen  the  cyst 
consists  only  of  membranes  and  fluid,  it  is  called  a  spinal  meningocele;  when 
in  addition  it  contains  a  portion  of  the  cord,  it  is  called  a  meningomyelocele. 
Dilatation  of  the  central  canal  of  the  cord  is  called  syringomyelia  or  myelo- 
cele. Chemic  analysis  of  the  fluid  shows  it  to  be  identical  in  composition 
with  the  cerebrospinal  fluid,  containing  sugar  and  a  small  amount  of  albumin. 

The  fimction  of  the  ner\'e9  ma\'  at  first  be  wholly  preserved  in  spina  bifida. 
With  increase  of  the  fluid  contents,  however,  paralysis  of  the  lower  extremity 
and  the  pelvic  organ.s  occurs  from  pressure.  If  the  fluid  is  forced  through  the 
spinal  canal  from  external  pressure  on  the  tumor,  general  convulsions  may 


OBteopluiic  clmui 


pnlieci.     The  solid  black  Lines  sbon 


occur.  When  the  child  cries,  the  increase  of  venous  intracranial  pressure  from 
increased  tension  of  the  tumor  is  obser\'ed. 

An  overgrowth  of  hair  in  the  surroimding  skin  (hypertrichosis)  is  a  more  or 
less  striking  feature  of  all  clefts  of  the  vertebrae.  It  is  specially  marked  in 
cases  of  spina  bifida  occulta. 

Spontaneous  cure  of  spina  bifida  is  rare.  With  constant  increase  of  the 
fluid  the  overlying  skin  ulcerates  (Fig.  407)  and  rupture  takes  place.  The 
fluid  escapes  and  death  follows  from  septic  inflammation  of  the  interior  of  the 
sac  and  rapid  extension  to  the  spinal  cord. 

Treatment. — This  should  consist  at  first  of  measures  to  protect  the  skin 
covering  and  thus  prevent  ulceration,  with  the  hope  of  the  rare  chance  of 
spontaneous  cure.  With  increase  of  ten.sion  or  the  supervention  of  paralytic 
symptoms,  the  question  of  operati\e  interference  must  be  considered.     The 
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brospinal  fluid  and  covered  ^ith  aseptic  gauze.  If  necessan',  the  injection 
may  be  repeated  at  intervals  of  from  a  week  to  ten  days. 

Radical  operation  is  advisable  in  the  majority  of  cases.  Two  lateral  flaps 
are  formed  from  the  overlying  skin  and  dissected  down  to  the  base,  and  the 
membranous  sac  carefully  opened.  The  cauda  equma,  which  is  usually 
flattened  out  on  the  posterior  wall  of  the  sac,  is  cautiously  detached  and  re- 
placed in  the  spinal  canal.  The  sac  of  the  meningocele  is  then  removed  and 
the  lateral  flaps  of  the  dura  sewed  together  with  fine  catgut.  The  muscles  and 
skin  are  then  brought  together  and  sutured  separately  by  means  of  layer 
sutures.  The  suture  line  of  the  meninges  and  that  of  the  overlying  structures 
should  not  be  immediately  one  above  the  other  (R  o  b  s  o  n).  The  meninges 
may  be  sutured  longitudinally  and  the  skin  transversely  (Mikulicz). 
Where  the  spina  bifida  is  covered  with  a  thin  layer  of  skin,  a  skin  flap  must  be 
made  from  the  surrounding  region. 

Filling  in  the  gap  between  the  edges  of  the  congenital  fissure  \\'ith  trans- 
planted bone  (D  o  1 1  i  n  g  e  r)  may  prove  successful  in  cases  in  which  some 
portions  of  the  arches  exist.  In  a  case  in  my  service  at  the  Brooklyn 
Hospital  I  succeeded  in  earning  out  D  o  1 1  i  n  g  e  r  '  s  suggestion  by 
fracturing  the  rudimentary  arches,  forcing  these  together  in  the  median 
line,  and  securing  them  in  position  by  buried  through-and-through  silver 
^-ire  mattress  sutures  (Fig.  408).  A  lateral  flap  with  double  pedicle  was  then 
transplanted  centrally  to  cover  the  site  of  the  defect,  and  sutured  with  catgut. 
The  remaining  portion  of  the  flap  was  closed  by  transverse  suturing  (Figs.  409 
and  410). 

Where  the  osteoplastic  method  cannot  be  carried  out,  Bayer^s  method 
is  the  best.  Two  lateral  flaps  are  made  out  of  fascia  and  muscle.  These  are 
reversed  in  such  a  wav  that  their  dorsal  surfaces  lie  anterior,  and  are  covered 
with  skin. 

LATERAL  CURVATURE  OF  THE  SPINE  (SCOLIOSIS) 

Simple  Scoliosis. — A  lateral  deviation  of  the  spinal  column  is  said  to 
occur  in  infants  from  the  nurse's  habit  of  carrying  the  child  on  the  left  arm, 
its  right  shoulder  leaning  against  the  right  shoulder  of  the  nurse,  a  position 
which  causes  the  spine  to  collapse  (W  erner,  Schildbach).  The  left- 
sided  simple  or  total  scoliosis  thus  initiated  may  persist  in  weak  subjects. 
Cases  of  right  convex  simple  scoliosis  are  ver}-  rare. 

Composite  Scoliosis.  —  This  is  the  variety  most  commonly  observ'^ed. 
It  is  almost  exclusively  right-sided  (this  referring  to  the  convex  side)  and  the 
primary  curv^e  generally  occurs  in  the  dorsal  region.  The  affection  is  more 
frequently  observed  in  females  than  in  males,  the  ratio  being  ten  to  one.  The 
occurrence  of  a  primary-  right  convex  curs'c  in  the  middle  dorsal  region  is 
thought  to  originate  from  a  physiologic  or  nulimentary  right-sided  scoliosis 
arising  from  the  use  of  the  right  arm  in  lifting,  the  strong  muscles  of  the  neck 
drawing  the  cervical  v(Ttel)rae  in  the  opposite  direction  in  order  to  preserve 
the  e(iuilihriuin  and  afford  a  support  for  the  muscles  of  the  right  arm  and 
scapula.  This  conipenHating  cervical  curve  is  often  followed  by  a  similar 
deviation  in  the  lumbar  region,  these  compensating  curves  being  rendered 
necessary  in  ovdvr  to  eciualizc  the  force  exerted  in  carrying  the  weight  of  the 
tnmk  and  head  in  standing  and  walking.     The  greater  mobility  of  the  lumbar 
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vertebrae  frequently  causes  the  compensatory  cuire  in  this  region  to  become 
more  pronounced  than  the  original  doraal  curve.  In  aililitton  to  the  variety 
of  Bcoliosis  juat  described,  an  additional  curve  is  sometimes  observed,  the  right 
convex  dorsal  cur\'ature  being  combined  with  a  left  convex  lumbar  iimt  i:er\ical 
cunature. 

The  occasional  eariy  occurrence  of  the  left-sided  lumbar  curvature  and  its 
decided  predominance  over  the  dorsal,  suggest  this  as  the  jirimary  curve, 
developing  from  an  original  simple  left-sided  total  scoliosis  of  infancy;  the 
dorsal  curve  thus  becomes  tlie  compensating  curve. 

As  additional  predisposing  causes  of  the  deformity  may  be  menlidiicd  the 
folloiiTng:  weak  muscles  and  ligaments,  the  habitual  assumption  of  strained 
and  unnatural  attitudes  (\VTiting  at  school),  unequal  length  of  the  legs,  and 
paralysis  of  one  leg.  It  is  most  liable  to  arise  at  the  age  of  pubcrtj'.  It.  is  also 
thought  to  be  hereditarj-  in  some  instances. 

Rotation  of  the  vertebrae  on  the  longitudinal  axis  accompanies  lateral 
curvature.  The  vertebral  body  always  turns  to  the  convex  and  the  spinal 
processes  to  the  concave  side.  In  the  conmion  form  of  composite  right-sided 
Hcolioais  the  bodies  of  the  dorsal  vertebrae  are  rotated  toward  the  right  side  and 
the  lumbar  toward  the  left  side,  the  arches  and  spinous  processes  rot:iting  in 
the  opposite  direction.  The  spine  as  a  whole  represents  a  spiral.  The  normal 
curves  of  the  spinal  column  are  altereil,  being  cither  increased  or  diniini.'-hcd. 
Asjnnmetry  of  the  thorax,  shoulder,  scapula,  and  hip  follows  ihc  rnt;ition  of 
the  vertebrae.  The  shoulder  on  the  side  of  the  convexity  is  elevatnl  :iiui  tlie 
scnpula  projects;  the  opposite  hip  U  raised.  The  entire  thorax  is  di-^placed 
from  right  lo  left.  The  occurrence  of  the  affection  in  the  growing  age,  w  hen  the 
bones  are  soft  and  the  muscles  weak,  tends  greatly  to  make  tlie  defnrmity  a 
more  or  less  permanent  one. 

Symptoms  and  Diagnosis.  —  The  deformity  generally  dcveloiis  verj' 
slowly;  exceptionally,  it  reaches  a  high  degree  in  a  few  months.  The  attention 
of  the  patient  or  friends  is  usually  first  attracted  by  the  asymmetrj'  of  the  chest, 
shoulder,  and  hip.  \Mien  a  dress  is  being  fitted  it  will  be  noticed  Ihat  one 
shoulder  droops,  a  shoulder-blade  projects,  or  one  hip  is  elevated  alxive  the 
other.  A  history  of  pain  in  the  dorsal  and  lumbar  region,  increased 
by  walking  and  ratting  long  in  one  position,  and  weakness  in  the  back, 
may  be  obtaini^d.  The  gait  is  observed  to  be  awkwartl.  In  addition 
to  the  above,  examination  will  disclose  an  elevation  of  the  scapula,  a  lessening 
of  the  curve  of  the  ribs  on  one  Mde  anti  an  increase  on  the  otlicr.  loss  of 
the  normal  prominence  of  one  iliac  crest  and  an  exaggeration  of  thiit  of  the 
other,  u  prt>tulH'miil  abdomen,  and  one  breast  more  prominent  and  placed  on  a 
lower  plane  than  the  other;  there  is  also  a  greater  prominence  of  the  erector 
(tpinae  muscle  on  one  side.  Th('  rur\'es  become  prominent  upon  maiking  the 
tips  of  the  spino\is  process  with  ink  or  an  anilin  pencil.  Vigorous  friction  « ith 
the  tips  of  the  fingent  along  the  spine  will  bring  out  a  red  line  of  congestion  of 
the  skin  corresponding  to  the  curves.  Tenderness  may  be  de\eloped  «n  press- 
ing the  spine. 

Complications.— The  deformity  exercises  more  or  less  restriction  of  the 
breathing  capacity  and  patients  are  unable  to  perform  heavy  manual  labor. 
Tlie  occurrence  of  bronclutis  or  pneumonia  is  of  more  serious  import,  on  ac- 
count of  the  greater  difficulty  of  getting  rid  of  acciimulated  secretion  by  cough- 
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ing.  Defective  respiration  may  lead  to  impaired  circulation,  in  consequence  of 
which  the  right  ventricle  becomes  dilated  and  troublesome  palpitation  of  the 
heart  occurs.  Disturbances  of  the  neire  structures  issuing  from  the  vertebral 
canal  may  be  obser\'ed.  A  certain  amount  of  oblique  narrowing  of  the 
pelvis  occurs  in  high  grades  of  the  affection;  hence,  scoliotic  women,  in  case 
of  pregnancy,  are  liable  to  experience  a  difficult  labor. 

Prognosis. — The  development  of  the  deformity  ceases,  as  a  rule,  at  the 
end  of  the  period  of  growth,  or  about  the  twenty-second  j'ear  of  life.  At  this 
time  also  the  results  of  treatment  are  practically  nil.  If  treatment  is  begun 
early  in  the  case  and  an  absence  of 
osseous  deformity  can  be  demonstrated 
by  the  correction  of  the  scoliosis  by 
suspension,  the  prognosis  is  good  for 
arrest  of  the  affection  and  perhaps  for 
complete  cure.  In  eases  of  moderate 
osseous  deformity  arrest  and  possibly 
modification  of  the  latter,  and  at  all 
events  improvement  of  the  pains,  may 
be  hoped  for. 

After  the  cure  of  suppurative  pleuritis, 
and  particulariy  after  resection  of  the 
ribs,  the  resulting  deformity  of  the  chest 
wall  gives  rise  to  lateral  curvature  of  the 
spine  (cicatricial  scoliosis).  This  effect 
is  produced  by  the  cicatricial  contraction 
of  one  side  of  the  thorax. 

The  Treatment  of  Scoliosis.— Pro- 
phylactic treatment  is  embraced  in 
the  care  of  the  general  health,  the  cor- 
rection of  anemic  conditions,  the  selec- 
tion of  proper  chairs  and  writing-desks, 
and  the  furnishing  of  sufficient  and 
properly  directed  light  while  at  work 
in  school.  Finally,  a  watchful  care 
^'"'siAT'"roR"''"K*HECTiNa''THE*'*L"MB!EB  must  bc  excrclscd  to  prevent  parents 
'^"''"-  from  sacrificing  the  health  of  the  child 

to  excessive  mental  culture. 
General  Measures  of  Treatment. — The  cause  should  be  removed  where 
it  can  be  ascertained.  The  extremities  should  be  equalized  by  wearing  a 
high  shoe;  change  of  occupation  and  methods  of  recreation  are  to  be  insisted 
on  and  a  proper  sitting  position,  or  attitude,  while  standing  and  walking  b 
to  be  atlvi.scd.  The  general  health  should  be  carefully  inquired  into,  and 
remedies  administered  that  arc  calculated  to  correct  any  existing  constitutional 
vice  and  restore  (he  health  and  strength,  such  as  cod-liver  oil,  preparations 
of  iron,  iodin,  and  (he  phosphates. 

Correction  of  the  Deformity.— The  most  important  means  at  our  com- 
mand for  this  purpose  are  embraced  in  properiy  directed  gymnastic  exercises. 
The  results  of  treatment  will  depend  lai^ly  on  how  thoroughly  the  patient 
appreciates  the  importance  of  this  part  of  the  treatment  and  how  persistently 
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NONCARIOUS  KYPHOSIS  (SENILE  KYPHOSIS) 

This  is  the  common  round  shoulders  of  old  age.  Partial  absorption  of 
the  intervertebral  discs  takes  place  as  a  part  of  the  general  wasting  process, 
and  a  corresponding  increase  of  the  upper  dorsal  curve  occurs. 

Round  shoulders  of  rapidly  growing  children  is  another  variety  of  kypho- 
sis. It  occurs  in  the  upper  dorsal  region  and  results  from  a  relative  muscular 
weakness  which  permits  the  head  to  bend  forward. 

Habitual  or  occupation  kyphosis  is  obser\'ed  in  othenvdse  perfectly 
healthy  individuals  who  follow  an  occupation  or  trade  in  which  position  pre- 
disposes to  the  deformity.  In  all  three  of  these  varieties  of  kyphosis  the 
shoulder-blades  are  dropped  forward  from  their  normal  position. 

Rheumatoid  arthritis  gives  rise  to  a  kyphosis  which  is  associated  with  a 
rigidity  of  the  entire  spinal  column  (spondylitis  deformans).  It  may  occur 
as  a  complication  of  arthritis  deformans  in  other  portions  of  the  body  or  in 
connection  with  gonorrheal  infection.  In  the  osteitis  deformans  of  P  a  g  e  t 
both  the  dorsal  and  the  lumbar  curve  are  greatly  increased.  The  most 
prominent  symptom  of  spondylitis  deformans  is  stiffness  of  the  spine  as  a 
whole.  Pain  may  be  absent.  The  curv'es  are  not  affected  by  lying  down. 
The  course  of  the  affection  is  essentially  chronic.  The  prognosis  is  un- 
favorable and  the  treatment  extremely  unsatisfactory'. 

Rachitic  kyphosis  usually  affects  the  dorsal  region.  ^lore  than  one 
vertebra  is  involved;  the  curve  is  always  rounded  and  generally  disappears  on 
lying  down. 

Paralytic  kyphosis  occurs  in  paralysis  of  the  muscles  of  the  back  from 
infantile  paralysis  (poliomyelitis  anterior)  and  pseudohypertrophic  paralysis. 

Treatment  of  Noncarious  Kyphosis.— In  the  kyphosis  due  to  muscu- 
lar weakness  the  use  of  apparatus  should  be  discarded,  as  far  as  possible,  and 
light  gA'mnastics,  such  as  dumb-bell  exercises  or  weight  and  pulley  exercises, 
substituted,  the  patient  lying  on  the  back  on  a  lounge  with  the  head  and  upper 
extremities  projecting  beyond  the  end  (S  t  i  1 1  m  a  n). 

In  spondylitis  deformans  the  general  measures  useful  in  rheumatoid 
arthritis  may  be  tried.  Hot  baths  sometimes  mitigate  the  symptoms.  Pain 
on  motion  may  indicate  mechanic  support.  Attempts  to  ward  off  the  anky- 
losis are  useless  and  may  be  harmful. 

In  rachitic  kyphosis  the  patient  should  be  placed  on  antirachitic  treatment 
(synip  of  the  iodid  of  iron,  cod-liver  oil,  synip  of  the  lactophosphates  of  lime, 
tannin,  etc.).  The  sitting  position  should  be  avoided  as  much  as  possible. 
Light  braces  or  corsets  may  be  of  use  in  arresting  the  tendency  to  increase  of  the 
curvature.  These  cannot  be  worn  by  infants.  In  the  case  of  older  children 
g>'mnastics  should  be  employed. 


THE  SPINAL  CORD 

General  Concussion  of  the  Cord.— Cases  to  which  this  term  can  be 
properly  apphed  must  be  exceedingly  rare,  owing  to  the  protection  afforded 
by  the  relatively  large  space  in  which  the  cord  lies  and  the  presence  of  the 
cerebrospinal  fluid.     The  application  of  a  force  sufficient  to  produce  extensive 
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sion   of   blood   may   extend   into   the    gray   substance   (tubular    hemor- 
rhage). 

The  exact  nature  of  the  traumatism  producing  the  hemorrhage  is  not 
well  understood.  In  the  case  of  the  newborn  direct  traction  in  forceps  de- 
liveries seems  to  account  for  it.  It  would  appear,  however,  that  stretching 
of  the  cord  can  scarcely  occur  in  adults,  except  in  connection  with  fracture 
or  dislocation.  Nevertheless  the  condition  arises  most  frequently  in  connec- 
tion with  sudden  movements  of  the  spinal  column,  and  in  the  most  movable 
portions  of  the  latter,  e.  g.y  in  the  cervical  region  and  in  the  lumbar  enlarge- 
ment. Its  occurrence  in  the  dorsal  region  is  probably  unknown.  Extensive 
hemorrhages  rarely  occur  after  contusions. 

Symptoms. — The  occurrence  of  intramedullary  hemorrhage  is  announced 
by  the  sudden  appearance  of  symptoms  of  transverse  injury  of  the  cord,  after 
injury  not  apparently  involving  the  bony  encasement  of  the  latter.  These 
include  pain  in  the  back  due  to  injury  of  the  posterior  roots  or  posterior  horns, 
disappearance  of  the  corresponding  reflexes,  spasmodic  contractions,  rigidity, 
the  rapid  supervention  of  paralyses  with  early  involvement  of  the  lower 
bowel  and  bladder,  bedsores,  and  the  girdle  symptom.  It  is  difficult  in  the 
beginning  to  separate  the  symptoms  due  to  pure  compression  from  those 
due  to  coincidental  destruction  of  nervous  elements,  since  the  former  come 
on  rapidly.  The  latter,  however,  persist  and  become  permanent,  while  those 
due  to  simple  pressure  are  in  a  great  measure  temporary-  and  may  disappear 
in  a  few  days.  Where  the  damage  to  the  cord  is  due  to  the  pressure  of  the 
extravasated  blood,  the  symptoms  will  persist,  as  in  the  case  of  injur}-  of  the 
cord  arising  directly  from  the  traumatism  itself.  The  most  prominent  of 
the  permanent  symptoms  arising  from  changes  in  the  cord  due  to  a  central 
hematomyelia  are  alterations  in  the  pain  and  temperature  senses,  and  atrophy 
of  the  individual  groups  of  paralyzed  muscles.  The  symptoms  may  point  to 
either  a  unilateral  or  a  bilateral  lesion. 

Finally,  the  later  symptoms  following  hemorrhage  into  the  substance 
of  the  cord  are  in  the  main  identical  with  those  attributed  to  the  peculiar 
cavity  formation  in  that  structure  known  as  syringomyelia.  This  circum- 
stance suggests  that  the  latter  condition  may  be  due  to  localized  softening 
following  central  hematomyelia  of  traumatic  origin,  the  area  of  softening 
becoming  filled  with  gliomatous  tissue  which  later  on  undergoes  cystic  changes. 

In  extramedullar}-  hemorrhage  (hematorrachis)  the  effusion  is  within  the 
vertebral  canal.  The  symptomatolog}'  varies  in  its  prominent  features  accord- 
ing to  the  extent  of  the  hemorrhage.  In  typic  cases  there  is  present  sudden 
and  violent  pain  in  the  back,  sensitiveness  to  pressure,  radiating  pains  following 
the  course  of  the  nerves,  the  roots  of  which  correspond  to  the  area  of  the  ex- 
travasation, and  tingling  sensations  and  hyperesthesia  referred  to  the  distribu- 
tion of  these  nerves.  There  is  rigidity  of  the  affected  section  of  the  spinal 
column  due  to  irritation  of  the  nerves  supplying  the  vertebral  muscles,  and 
sometimes  spasm  of  the  muscles  supplied  from  below  the  seat  of  the  hemorrhage. 
General  convulsive  movements  have  been  observed.  Retention  of  urine  may 
occur.  This,  however,  is  liable  to  be  spasmodic  in  character.  Consecutive 
motor  disturbances  do  not,  as  a  rule,  amount  to  complete  paralysis. 

In  the  differential  diagnosis  of  hemorrhage  within  the  substance  of  the 
cord  and  hemorrhage  into  the  vertebral  canal  difficulties  may  arise  from  the 
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fart  that  the  two  conditions  may  coexist.  It  may  be  stated  in  a  general  way, 
however,  that  in  the  last  nametl  the  symptoms  of  irritation  (pain,  hyperesthesia, 
and  spasm)  are  the  most  prominent  and  occur  early,  and  the  paralysis  is  quite 
commonly  incomplete  and  later  in  development.  (_)n  the  other  hand,  in 
inlramedullaiy  hemorrhage  the  paralytic  symptoms  are  usually  pronounced 
anil  occur  early,  white  those  of  irritation  are  less  pronounced  or  entirely 
wanting. 

The  prognosis  will  depend  on  the  extent  and  location  of  the  le.'^ion.  In 
<'iise.s  in  which  the  hemorrhage  is  limited,  particularly  those  occurring  in  the 
lumbar  region,  the  prognosis  is  more  favorable.  Intramediillan'  hemorrhage 
in  the  cervical  region  always  involves  a  grave  prognosis,  both  immediate  and 
remote.  With  early  and  complete  paralysis,  incontinence  of  feces  and  urine, 
and  Ihe  occurrence  of  bedsores,  a  rapidly  fatal  course  is  to  be  expected. 

Treatment.— In  mild  or  doubtful  cases  the  treatment  resolves  itsi'lf  into 
perfect  rest  in  the  recumbent  position.  In  well-marked  cases  of  hemorrhage 
within  the  vertebral  canal  with  rapidly  developing  paralysis  and  threatened 
involvement  of  important  centers,  laminectomy  (see  page  2),  with  removal 
of  the  eompres.sing  clot,  is  justifiable.  The  same  may  be  said  of  cases  in  which, 
after  the  lapse  of  several  weeks,  symptoms  of  spinal  hemorrhage  following  an 
injur.'  persist  without  improvement. 

When  compression  of  the  cord  arises  from  the  presence  of  tuberculous 
caries  of  the  vertebrae  the  condition  present  ia  due  to  a  peripac!i>ni{'nin- 
gitis  with  consequent  proliferative  processes  and  myelitis.  As  a  nile,  the  hitter 
if  not  tuberculous.  The  compression  is  rarely  attributable  to  dispkccmcnt  of 
tl»^  vertebrae,  nor  yet  to  the  presence  of  large  masses  of  inflammalory  new 
formation  tissue,  llie  characteristic  symptoms  are  those  of  slowl\'  increa.-^ing 
compre.ssion,  such  as  progressive  weakness,  until  complete  paraly.'-is  finally 
ensues,  and  neuralgic  pains  arising  from  involvement  of  the  ner\e-roots.  The 
latter  symptom  ia  not,  a^  a  rule,  of  long  duration.  CVimparatively  slight  injuries 
may  give  rise  to  the  symptoms,  which,  in  the  case  of  the  upper  cer^'ical  rcniim, 
may  prove  rapidly  fatal.  The  paralysis,  when  advanced,  involves  the  lectiim 
anil  bladder.     It  may  be  synmietrie,  asymmetric,  or,  in  rare  cases,  unilateral. 

Rest  in  the  recumbent  position  and  the  internal  use  of  potassium  iodid  iire 
sometimes  of  service  in  the  paralysis  of  Pott's  disease  (Gibney). 

Tumor  pressure  may  arise  from  neoplasms  originating  in  the  vcrlcUrac 
or  occurring  as  metastatic  deports,  from  those  springing  primarily  from  the 
membranes  and  affecting  the  cord  secondarily,  or  from  tnio  intramediillarv 
tumors-  Vertebral  tumors  are  usually  malignant  in  character,  and  rof)t  s>  ni]>- 
tonis,  such  as  exenieiating  neumlgie  paiiLs,  hyperesthesia  and  parc-^thcsia, 
trophic  disturbances,  motor  irritation  (spasms  and  contractions),  etc.,  pre- 
dominiilc.  I.ater  on  the  symptoms  are  practically  identical  with  thow-  of 
pressure  paralysis. 

Intravertebral  tumors  lomprise  those  which  are  primarily  extradural 
(lilioma.  sarroma,  chondroma,  and  eeliinoeoecus  cysts),  intradural  growths  or 
ihouc  which  occur  lietween  the  dura  and  the  pia  (fibroma,  lipoma,  angioma, 
]iHammoma,  uetiromu,  and  neurofibroma),  and  intramedullary  tumors  (glioma, 
Himirna,  gumma,  and  cysts),  Carcinoma  and  sarcoma  may  also  occur  as 
meta»tntic  deposits.  Barconia  may  occur  as  [jure  sarcoma,  or  as  fibroi^areoma 
or  mv'xoearcoma.    Giunmaa  and  sarcoma  appear,  as  a  nile,  first  in  the  pia.  and 
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seeon/larily  involvfr  'rjt  ^^ri.     FzuiZj.  ir.Triiriiril  2T»:^Tr:bs  mav  spring  from 

Malignant  tumors  ot  ei*.riii'inl  ♦:-rl£frL  -:«terir  ^arhh  £T«k:er  frequencir  in  the 
lumbar  an*i  cerdal  tf^ozl-  '.'zjijl  Iil  ''irt  :'>r?al  vertrbrse.  The  bodies  of  the 
\'enf:hnie  are  attack^ri  ani  tr>r  zr-TnL  rrrierTiZT  rrjcrieases  in  an  anterior  dinec- 
tion,  Thfrv  are  more  eorr^rry,'!.  ii.  :>nijrt?  :rAr.  in  rziLef  aai  are  usiiaQv  secon- 
dar>-  to  rrialignant  .ILiCriise  o-f  :'>r  br»rSt<.  Thej  are  eharaeterizeii  by  excruciat- 
ing pain  in  the  co^irse  of  tLe  r^rve^.  SLn-i  extrerzje  :en•ilerT3es^.  ihe  pains  being 
gHfatly  in<:nea.-e»i  by  inovrriiA-r::-.  Lipomas  f^i-gje-TirrjE:?^  attain  a  large  size  and 
oeea>ionally  r-prlr^z  fr»irr.  :L«r  ^":.b«i"iral  a«i:p:ere  tLji^rie.  They  Ei;ay  be  mistaken, 
on  .superficial  exarr^iriation.  f'-r  -^ii-a  bi£ia.  Fibroauis  spring  from  the  peri- 
osteal connective  tl-.-'ie.  ger.erslly  in  :Le  r>rizr.r«>rr>»i  of  the  spinous  processes 
of  the  lunil>ar  venebrae.  «.»^:e"Jn:-alike  c«>ny  pr^>Ii:>ritions  are  obser\'ed  in 
arthritis  def orrnan.-. 

Intradural  timiors  lirocrjL-.  >am:.ir.as.  ani  tt?Liii«:K^:<xi  may  give  rise  to 
pskin  and  .spa^-m  from  irritation,  generally  without  motor  or  ^ett^or\*  impairment, 
as  the  most  proninent  ^}-r.:ptoms.  M;."soma^.  £br»>n'.as,  <arromas.  and  psam- 
moma.s  pnxluce  violent  paLns  by  pre^s'^re  on  the  medulla,  tonic  and  clonic 
conMiLaons,  and  finally  |ciniIy>L>.  -\mon;j  other  <>-mptoms  distingiushing 
intradural  tumor-  from  infiamiiiaton'  ^^r  other  changes  in  the  <Dinal  cord  mav 
be  note<J  the  gniiliial  on--et  of  the  pain,  an  irreg'ilarly  unilateral  course  of  the 
symptoms,  neuralde  .-hfxjting  fiains.  anesthesia  an.i  r<iin  ascending  from  the 
soles  of  the  feet,  and  dull  fiain  in  a  circum>orll:»e»i  i-^rtion  of  the  spine.  The 
reflexe.<  may  Ix*  exaggerated  at  fct ;  they  are  finally  li>>t  altogether.  Rigidity 
of  the  spinal  colunm  and  tendeme>s  on  f^ercussion  are  found  to  exL^t  later  in  the 
case. 

Intramedullan-  tumors  jx)ssess  but  flight  inten?>t  to  the  surgeon,  since  they 
arc  not  amenable  to  surirical  treatment.  Their  coa-ideration  belongs  to  the 
domain  of  the  neuroloon>t. 

Treatment  of  Spinal  Tumors. — Xonmalignant  extradural  growths  may 
be  removed  by  oijeraiion.  the  latter  l)eing  conducted  in  accor^lance  with  indica- 
tions arising  from  the  >ituation  and  size  of  the  gn^wth. 

Cas<^*s  of  focal  spinal  lesion  thought  to  Ix*  ilependent  on  tumors  of  intradural 
origin  have  Ix^m  deemed  fit  subjects  for  ojx^rative  interference  since  the  publi- 
cation of  Victor  H  o  r  s  1  e  y  '  s  celebrated  case  (1^S7).  This  surgeon 
succ(Nssfully  removed  an  almond-sized  fibronnxoma  which  had  developed  at 
the  roots  of  the  third  and  fourth  dorsal  nerves  and  comj>ressed  the  cord.  The 
ofxTation  is  practically  identical  with  that  descrilxd  as  laminectomy  (see 
page  2). 

Wounds  of  the  spinal  cord  are  of  infrequent  occurrence.  Ivnife  and 
bayr)n(!t  wounds  occur  most  frefjuently  in  the  neck,  particularly  in  the  exposed 
region  between  the  occiput  and  the  atlas,  and  the  atlas  and  the  axis.  Next  in 
frefjuency  stab  wounds  occur  in  the  upjxr  portion  of  the  thorax  and  in  a  direc- 
tion from  below  ufAvard.     'J'he  lumbar  region  usually  escapes. 

In  gunshot  wounds  of  the  cord  the  latter  may  be  injured  by  the  ball,  by 
fragments  of  bone  driven  into  the  canal  by  the  missile,  or  by  both.  The  missile 
may  pa>s  t  lirough  from  >ide  to  side,  cutting  away  a  portion  of  the  cord.  Under 
thes<'  circumstances  fragments  of  bone  driven  ahead  of  the  ball  or  carried  with 


SECTION  XVIII 

THE  SURGERY  OF  THE  ABDOMINAL  AND  PELVIC 

REGIONS 

THE  ABDOMINAL  VALLS 

Injuries  of  the   Abdominal   Walls. — Contusions  of  the   abdominal 

walls  possess  an  importance  apart  from  the  dangers  to  the  imderlying 
viscera,  on  account  of  the  free  hemorrhage  which  sometimes  occurs 
in  the  intermuscular  planes.  In  case  the  extravasation  is  in  the  properito- 
neal  connective  tissue  it  may  spread  extensively  by  graWtation;  it  is  char- 
acterized by  discoloration  resulting  from  chemic  changes  in  the  coloring- 
matter  of  the  blood. 

Punctured,  incised,  and  glancing  wounds  of  the  abdominal  walls 
are  rarely  followed  by  serious  hemorrhage.  The  larger  vessels  (the  super- 
ficial and  deep  epigastric  and  the  branches  of  the  lumbar  arteries)  are  rarely 
injured.  In  case  of  injur\'  to  one  of  these  vessels  the  external  wound  should 
be  enlarged,  if  necessary,  and  the  vessel  ligated. 

In  case  of  gunshot  wounds  the  ball  vn\\  sometimes  pass  along  one  of 
the  musculo-aponeurotic  planes  of  the  abdominal  walls  without  entering 
the  abdominal  cavity. 

Injury  of  the  peritoneum  frequently  complicates  wounds  of  the  abdom- 
inal walls.  Peritonitis  and  extrusion  of  portions  of  the  greater  omentum 
and  intestinal  loops  through  the  wound  may  occur.  Ever>'  effort  must 
be  made  to  differentiate  nonpenetrating  and  penetrating  wounds  of  the 
abdominal  walls.  A  careful  exploration  of  the  injured  parts  must  be  made, 
the  original  wound  track  being  followed  until  the  character  of  the  latter  in 
this  respect  is  cleared  up.  In  view  of  the  importance  of  an  exact  diagnosis, 
in  doubtful  cases  the  surgeon  is  justified  in  enlarging  the  wound  under  an 
anesthetic,  in  order  to  ascertain  the  exact  condition  of  the  peritoneum. 

Rupture  of  the  muscles  of  the  anterior  abdominal  wall  from  muscular 
contraction  is  sometimes  observed.  The  recti  muscles  are  usuallv  involved. 
The  accident  occurs  most  frequently  in  typhoid  patients.  Muscular  changes 
due  to  infection  predispose  to  this  rupture.  Alcoholism  also  predisposes  to  it. 
Nussbaum  saw  two  cases  in  which  the  accident  happened  during 
coitus.  It  may  happen  during  labor.  It  has  been  observed  in  tetanus. 
In  a  case  under  my  own  observ^ation  rupture  of  the  right  rectus  muscle  by 
muscular  effort  in  bowling,  in  a  drunken  man  who  did  not  know  he  was 
injured  until  some  hours  afterw-ard,  led  to  the  diagnosis  of  appendicitis.  Masses 
of  coagulate<l  blood  are  felt  in  the  abdominal  wall  lying  transversely  to  the 
point  of  rupture.  The  latter  cannot,  as  a  rule,  be  made  out  until  after  re- 
sorption of  the  effused  blood.  Healing  usually  takes  place,  a  muscle  callus 
or  cicatrix  forming.     Suppuration  mav  take  place,  particularly  in  typhoid 
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10.  Suppurative  Changes  Resulting  from  the  Breaking  Down  of  Blood- 
clot  after  Hemorrhage  in  the  Anterior  Abdominal  Wall. — These  are  sequels 
of  the  contusions  and  muscular  ruptures  previously  alluded  to. 

11.  There  are  a  small  number  of  abscesses  of  the  abdominal  walls  of  un- 
certain origin,  the  so-called  idiopathic  abscesses.  They  develop  in  the 
subperitoneal  connective  tissue.  The  fact  that  they  give  out  a  strong  fecal 
odor  when  incised  suggests  an  intestinal  origin. 

Phlebitis  of  the  umbilic  vein  in  the  newborn  arises  from  infection  that 
has  its  origin  in  decomposition  of  the  remains  of  the  umbilic  cord.  The 
infection  may  be  conveyed  to  the  liver  by  means  of  infective  thrombi, 
causing  abscess  of  the  liver.  The  preventive  treatment  consists  in  thorough 
cleansing  of  the  parts  and  the  use  of  antiseptic  dressings  on  the  stump  of 
the  cord. 

Tumors  of  the  Abdominal  Walls. — Atheromas  are  ver>'  rare,  owing 
to  comparative  absence  of  hair  and  sebaceous  follicles.  Lipomas  are 
somewhat  common,  and  should  not  be  confused  with  hernial  protrusions 
of  the  greater  omentum.  The  latter  occur  at  the  usual  openings  in  the  mus- 
cular wall  of  the  abdomen  where  hernias  make  their  exit,  while  the  former 
may  occur  at  any  portion  of  the  abdominal  wall.  In  making  the  differential 
diagnosis  the  following  points  are  to  be  borne  in  mind :  A  lipoma  may  always 
be  lifted  somewhat  from  the  muscular  abdominal  coverings;  in  epiplocele  the 
pedicle-like  extension  of  the  tumor  can  be  felt  passing  into  the  hernial  open- 
ing. Lateral  mobility  of  a  lipoma  is  pronounced,  while  this  is  slight  in 
epiplocele.  Generally  a  portion  of  the  epiplocele  may  be  reduced.  The 
dangers  of  an  error  in  diagnosis,  in  the  event  of  extirpation,  are  obvious,  and  in 
doubtful  cases  should  impel  the  surgeon  to  operate  with  caution,  as  for  an 
epiplocele. 

Still  greater  difficulties  are  encountered  in  differentiating  between  a 
retroperitoneal  or  a  subperitoneal  lipoma  and  an  epiplocele.  These  lipo- 
matous  masses  arise  in  the  connective  tissue  between  the  peritoneum  and 
the  fascia  transversalis,  and  sometimes  follow  the  route  of  a  true  hernia  to 
the  surface,  and  may  even  lead  to  the  occurrence  of  the  latter,  as  is  shown 
by  the  frequency  with  which  a  hernial  sac  is  found  lying  behind  a  lipoma 
in  the  operation  for  the  extirpation  of  the  latter.  The  error  under  these 
circumstances  is  not  a  grave  one,  since  the  resemblance  to  hernia  is  so  close 
that  the  operation  is  usually  undertaken  in  the  belief  that  a  hernia  is  to  be 
dealt  with  and  necessary  precautions  are  taken. 

Fibromas  and  sarcomas  are  sometimes  observed  in  the  abdominal  walls. 
A  form  of  myxosarcoma  has  been  described  as  having  a  special  ten- 
dene  v  to  occur  in  the  muscular  abdominal  wall.  I  have  met  with  two  such 
cases.  When  carcinoma  is  present,  it  is  usually  a  direct  extension  of  a  simi- 
lar condition  within  the  abdomen.  It  seldom  finds  its  wav  to  the  surface 
except  at  the  site  of  the  cicatrix  surrounding  an  artificial  anus  established 
for  the  relief  of  obstruction  of  the  bowel  due  to  the  disease.  Malignant  dis- 
ease of  the  omentum,  by  fusing  with  the  abdominal  wall,  may  be  mistaken 
for  tumors  of  the  latter.  Malignant  tumors  of  the  abdominal  walls  almost 
always  involve  the  peritoneum,  and  hence  great  difficulties  are  encountered 
in  closing  the  defect  following  their  extirpation.  This  may,  however,  be 
sometimes  accomplished  by  careful  suturing  and  plastic  replacement. 
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As  the  necrotic  stump  of  the  umbilic  cord  separates  in  the  newborn, 
granulation  occurs,  followed  by  cicatricial  contraction,  the  so-called  uinbiiic 
ciciUrix.  These  granulations  are  sometimeB  replaced  by  the  fonimtion  of 
umbilic  granulomas.  These  are  small,  bright  red  tumors,  varying  in  size 
from  a  pea  to  a  cherrj'.     They  are  easily  removed  by  the  sci.ssor.'s. 

Hyzomas  of  the  umbilic  cicatrix  In  infants  are  large  and  soft  tumors, 
having  their  origin  in  the  remains  of  the  mucous  tissue  in  theimibiliccfird  which 
escajje  destruction  in  the  necrotic  process.  Papillomas  are  sometimes  ob- 
served in  the  same  situation.  Fibromas,  sarcomas,  and  carcinomas  are  very 
rare  in  this  locality. 

The  (nnphalomesenteric  duct  sometimes  persists  and  forms  a  tumor 
at  the  umbilicus.  It  appears  as  a  dark  blue  eonvolution  covered  with 
mucous  membrane  similar  to  that  of  the  intestinal  canal,  with  which  it  is  biologi- 
cjilly  identical.  This  mucous  membrane  forms  a  prolapse  in  the  umbilic 
ring  analogous  to  prolapse  of  the  rectal  mucous  membrane  at  the  anal  opening, 
(iliinds  identical  with  those  of  the  intestinal  mucous  membrane  were  dcmon- 
stnited  in  a  case  by  C.  H  u  e  t  e  r  ,  Extirpation  under  proper  preriuitions 
to  prevent  the  occurrence  of  i^eritonitis  should  be  performed. 

Incomplete  obliteration  of  the  urachus  gives  rise  to  two  surgical  affections 
at  the  umbilicus.  These  are  the  following:  (1)  Cysts  of  the  urachus  arising 
from  retention  of  secretion,  this  becoming  inspissated  and  producing  more  or 
less  irritation.  The  inspissate*!  collection  is  sometimes  forced  in  wormlike 
masses  from  the  duct  still  patent  at  its  upper  end.  These  cysts  ma\'  some- 
times attain  a  considerable  size,  as  observed  by  Roser.  (2j  Urachal  fis- 
tulas, the  urine  being  forced  into  the  lower  end  of  the  urachu-s,  wlicre  the 
latter  communicates  with  the  bladder.  \\Tien  the  bladder  becomes  nverdis- 
tended,  the  urine  finds  its  way  to  the  umbilicus,  which  presents  a  bulging 
apltearance  at  fir^t.  Perforation  at  this  point  finally  occurs  and  tlie  urine 
{scapes  in  drops. 

Urachal  cysts  are  beat  treated  by  incision  and  drainage,  or  by  extirpation, 
though  in  a  case  under  my  care  the  opening  at  the  umbilicus  jxTinitted 
cleansing  by  hydrogen  dioxid  after  evacuation  and  gave  no  further  trouble. 
I'ruchul  fistulas  usually  heal  spontaneously  when  the  obstruction  to  normal 
urination  ia  removed. 


THE  ABDOMINAL  CAVITY 
Contusions  and  Ruptured  Wounds  of  the  Abdominal  Organs.— 

The  elft.tticity  of  the  aluloniinal  walls,  the  mobility  and  want  of  resistance 
of  the  contiiineil  \'iscera,  suspender!  as  they  are  for  the  mosl  part  by 
duplications  of  the  peritoneum,  and.  finally,  the  protection  affonled  by  the 
elastic  lower  [tori ion  of  the  thoracic  wall,  [larticularly  to  the  liver  and  .ipleen — 
all  these  circumstances  combine  to  prevent  the  abdominal  organs  from  being 
Ciwily  injured  by  blunt  force.  Those  that  are  most  finnlj-  anchored  nipture 
first,  such  as  the  kidney;  the  liver  follows  nest  in  frequency,  and  lai^t  the 
spleen. 

The  only  unyielding  point  against  which  a  blunt  force  may  compress  the 

shdominal  contents,  and  thus  produce  rupture,   is  the  spinal   cnhnnn.     If. 

for  in.ila»ce,  a  wheel  passes  transversely  over  the  anterior  abdominal  wall, 
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rupture  from  compression  may  take  place  in  the  manner  above  indicated. 
Compression  of  the  vena  cava  against  the  lumbar  spine  by  such  an  accident 
may  produce  dilatation  of  the  vessels  of  the  head  and  neck,  with  hemor- 
rhage in  the  conjunctival  tissue  (Hueter).  Contusion  of  the  sym- 
pathetic solar  plexus  may  produce  cardiac  paralysis  by  a  blow  on  the 
epigastrium. 

Wounds  of  the  abdominal  organs  may  occur  from  contusions  as  well 
as  from  projectiles  and  stabs.  The  first  danger  in  these  cases  is  hemorrhage. 
In  the  absence  of  an  external  wound  this  is  diagnosed  by  the  pallor,  weak 
pulse,  thirst,  air  hunger,  etc.  These  symptoms  sometimes  develop  rapidly; 
in  other  cases  they  occur  slowly,  this  depending  on  the  size  of  the  vessel  or 
vessels  involved.  Rupture  of  the  aorta  and  inferior  vena  cava  prove 
rapidly  fatal;  next  come  the  large  vessels  of  the  kidneys,  liver,  and  spleen. 
Parenchymatous  hemorrhage  from  these  latter  organs  is  not  so  rapidly  fatal, 
and  that  from  the  renal  tissue  is  least  dangerous  of  all.  The  latter  is  rather 
common  and  is  recognized  by  the  presence  of  blood  in  the  urine.  Hema- 
turia is  not  necessarily  a  sign  of  renal  hemorrhage.  It  may  be  due  to  con- 
tusions of  the  ureters,  bladder,  or  urethra,  and  these  sources  must  be  ex- 
cluded in  the  diagnosis.  Blood-clots  descending  from  the  pelvis  of  the  kidney 
assume  the  shape  of  casts  of  the  ureters.  These  hemorrhages  from  the  kid- 
ney usually  take  a  favorable  course,  the  blood  gradually  disappearing  from 
the  urine.  Unless  infection  from  the  urine  occurs  the  contused  portion  of 
the  kidney  heals  without  suppuration.  The  contused  tissue  is  finally  re- 
placed by  cicatricial  tissue.  Suppuration  of  the  contused  renal  tissue  may 
be  a  part  of  a  general  pyemic  condition  the  result  of  coincident  injuries. 

M  a  a  s  collected  71  cases  of  severe  renal  contusions  in  which  there 
were  37  recoveries,  11  deaths  due  to  hemorrhage,  3  to  suppuration  of  the 
renal  tissue,  and  2  to  suppression  and  uremia  from  contusion  of  the  only 
kidney  present,  the  other  being  congenitally  absent.  In  the  remainder  of 
the  cases  death  took  place  from  causes  independent  of  the  renal  injury.  While 
nephrectomy  is  not  necessarily  to  be  resorted  to  for  renal  hemorrhage,  since 
spontaneous  arrest  may  occur,  even  if  a  large  branch  of  the  renal  artery  is 
injured,  it  is  to  be  recommended  in  cases  of  suppuration  of  the  renal  tissue. 

Hemorrhage  from  rupture  of  the  liver  and  spleen  is  particularly  menac- 
ing to  life,  especially  in  the  case  of  the  liver,  in  which  death  is  more  fre- 
quently due  to  hemorrhage  than  to  subsequent  hepatic  abscess.  Of  267 
cases  of  injur}^  of  the  liver  collected  by  L  .  Mayer,  135  were  contused 
wounds,  of  which  117  ended  fatally.  Out  of  61  cases  of  rupture  of  the  spleen, 
55  ended  fatallv. 

Abdominal  section,  or  laparotomy,  is  always  indicated  in  intra- 
abdominal hemorrhage,  whatever  its  source,  provided  only  the  patient^s 
condition  will  permit  it.  In  ruptures  of  the  liver  and  spleen  the  appUcar 
tion  of  a  ligature  to  isolated  bleeding  points,  even  if  these  could  be  identified, 
is  exceedingly  difficult;  the  application  of  the  thermocautery  and  tam- 
ponade with  iodoform  gauze  is  the  indicated  procedure  in  the  majority  of 
cases.  In  isolated  instances  the  application  of  a  circumsuture  has  been  suc- 
cessfully carried  out,  but  the  friable  nature  of  the  tissues  dealt  with  will  per- 
mit this  only  rarely.  Firm  packing  with  iodoform  gauze,  however,  is  fre- 
quently successful,  the  end  of  the  strip  being  led  out  of  the  abdominal  wound. 
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ABIX»IINAL  ACTION 

The  Operation  of  Abdominal  Section  (Celiotomy,  or  Lapa- 
rotomy).— The  position  of  the  patient  may  be  the  horizontal  dorsal,  or  tlie 
dorsal  combined  with  elevation  of  the  pelvis,  the  body  beinc  kept  from 
eliding  by  a  cross-bar  made  to  fit  the  shoulders  {Trendelenburg]. 

The  Incision. — This  is  usually  made  in  the  median  line  between  tlic 
umbilicus  and  the  pubis.  The  abdominal  wall  is  made  somewhat  tense  \)\ 
the  thumb  and  middle  finger  of 
the  operator's  left  hand.  With 
a  small  scalpel  an  incision  of  the 
required  length  is  made  through 
the  skin.  For  aseptic  reasons, 
the  scalpel  is  now  changed  for 
another,  the  fat  layer  incised, 
and  the  sheath  of  one  of  the 
recti  muscles  laid  bare.  This 
is  cut  somewhat  obliquely  for  a 
short  distance  and  the  exact  loca- 
tion of  the  linea  alba  ascertained. 
Or,  the  incision  may  be  carried 
directly  through  the  rectus  mus- 
cle. The  incision  Is  then  deep- 
ened, an  assistant  catching  up 
the  tissues  with  a  dissecting 
forceps  on  one  side  while  the 
operator  steadies  them  with 
another  pair  of  forceps  on  the 
other,  and  thus  the  dissection  is 
carried  on  lajer  by  layer  until 
the  peritoneum  is  reached.  This 
structure  is  held  well  forward 
by  plain  dissecting  forceps  and  a 
ver\- small  opening  is  made.  This 
is  enlarged  without  releasing  the 
peritoneum  until  the  index-finger 
of  the  left  hand  can  be  intro- 
duced. The  further  enlargement 
of  the  opening  can  now  be  made 
by  the  blunt  scissors  or  knife,  the 
operator  using  the  finger  as  a 

guide,  and  being  certain  that  neither  loop  of  intestine  nor  omentum  M  the 
upper  angle  of  the  wound  intervenes  nor  the  bladder  at  the  lower  anj;lc,  ( )iie 
or  two  vessels  may  require  clamping  for  a  short  time;  these  do  not,  as  a  rule. 
require  ligation. 

If  it  becomes  necessary  to  prolong  the  incision  during  the  oponillon, 
this  may  be  done  by  means  of  the  curved  scissors.  In  carrviiisr  it 
above  the  umbilicus,  the  incision  should  be  curved  around  the  laitfr 
on    the   left    side  and   then   upward,   in   order   to    avoid    the   suf^pcnsory 
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ligament  of  the  liver.  Under  these  circumstances,  some  operators  prefer 
to  excise  the  umbilicus. 

Practically  the  same  technic  is  employed  in  making  the  incision  above 
the  umbilicus.  Other  methods  of  gaining  access  to  the  abdominal  cavity 
will  be  described  in  connection  with  their  special  indications. 

Closing  the  Abdominal  Wound. — The  layer  suture  of  absorbable  ma- 
terial (catgut  or  kangaroo  tendon)  is  most  frequently  employed,  the  perito- 
neum being  first  united  by  a  continuous  suture,  the  aponeurosis  overlapped, 
and  the  skin  edges  approximated  separately.  Too  early  softening  of  these, 
however,  may  lead  to  the  development  of  ventral  hernia.  It  has  been 
claimed  (Richardson)  that  the  original  through-and- through  abdom- 
inal interrupted  suture  serves  every  purpose.  The  removable  layer  suture 
combines  the  advantages  of  the  layer  suture  with  the  through-and-through 
suture,  effectually  disposes  of  the  ''dead  space"  between  the  layers,  and 
removes  the  pressure  of  the  suture  across  the  skin  edge  of  the  wound  (see 
Vol.  I,  page  324). 

The    Post-operative    Complications    of    Abdominal     Section. — Of 

these,  peritonitis  is  the  most  serious.  It  may  be  simply  localized  and  hence 
conservative.  It  may  extend  beyond  the  field  of  operation,  occupying  a 
limited  area,  this,  however,  representing  but  a  fractional  portion  of  the  entire 
peritoneal  surface  (limited  peritonitis).  This  form  of  the  disease  is  marked 
by  comparatively  mild  symptoms  and  these  mostly  of  a  local  character.  Pain 
and  tenderness  are  present  within  the  area  of  inflammation ;  there  is  a  limited 
amount  of  distention.  The  temperature  is  but  slightly  elevated  and  the 
pulse  is  onlv  moderatclv  accelerated.  The  inflammation  mav  subside  after 
giving  the  surgeon  a  day  or  two  of  anxiety,  or  it  may  extend  to  the  still  un- 
invaded  peritoneum  (spreading  peritonitis)  and  may  prove  to  be  the  pre- 
cursor of  the  much  dreaded  general  septic  peritonitis.  The  serum  of  the 
peritoneum  possesses  the  power,  under  certain  conditions  of  peritoneal  leu- 
kocytosis, of  destroying  the  most  virulent  microorganisms.  There  is  a  limit 
to  this  power,  however,  and  other  measures  of  treatment  must  be  instituted, 
such  as  salines  promptly  administered  to  eliminate  septic  material,  enemas  to 
forestall  excessive  distention  and  paralysis  of  peristalsis,  together  with  the 
elevated  head  and  trunk  position  to  facilitate  the  passage  of  septic  fluids 
into  the  pelvis  (see  Peritonitis,  page  34). 

Fecal  Fistulas. — These  may  occur  during  the  after-treatment  in  cases 
in  which  the  integrity  of  the  intestinal  wall  has  been  impaired  by  the  inflam- 
mation (gangrene  of  the  intestine),  or  when  the  conditions  have  been  such 
as  to  prevent  typic  methods  in  dealing  with  the  appendix  in  cases  of  ap- 
pendicitis. Fistulas  communicating  with  the  large  intestine,  particularly  those 
following  appendicitis  operations,  frequently  close  spontaneously.  In  case 
thev  do  not,  Senn's  method  mav  be  tried.  This  consists  in  first 
dissecting  the  orifice  of  the  fistula  from  the  skin  and  closing  it  with  a 
temporary  suture  to  prevent  infection.  The  fistulous  track  is  then  freed 
from  the  abdominal  parietes,  the  abdomen  opened,  and  the  site  of  the  fis- 
tula turned  in,  together  with  the  point  of  temporary  suture  by  suturing 
the  serous  surfaces  of  the  intestine  over  it.  I  have  been  compelled,  in 
several  instances,  to  perform  ileosigmoid  anastomosis,  with  circumclu- 
sion    of   the   ileum    by    a   loop  of   silk  applied    as    a   closely   fitting   but 
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not  coQstricting  ligature  between  the  point  of  anastomosis  and  the  fecal  fis- 
tula, before  obttuning  a  successful  result.  The  fecal  fistula  will  then  some- 
times close  spontaneously.  If  not,  S  e  n  n  '  s  method  may  be  applied  with 
greater  hope  of  success. 

Thrombophlebitis  of  the  veins  of  the  lower  extremity  results  from  infec- 
tion, enforced  lyinp  in  \xd  and  consequent  blood  stasis  in  [xHirly  nourished 
patients,  particularly  those  suffering  from  varices.  Both  lower  extremi- 
ties sometimes  become  involved.  The  limb  may  remain  swollen  tor  weeks. 
It  occurs  in  about  2.5  per  cent  of  all  cases  of  abdominal  section. 

Ventral  Hernia. — Improper  suturing  of  the  abdominal  wound,  septic 
conditions  entering  therein,  the  occurrence  of  meteorism  during  the  first  few 
days,  and  the  necessity  for  drainage  after  an  abdominal  operation,  lead  to 
this  complication.  It  is  relatively  frequent  below  the  level  of  the  umbilicus 
anil  is  seldom  seen  above  this  point.  There  is  stretching  of  the  cicatricial 
tissue  at  the  site  of  repair  until  this  sometimes  becomes  so  thin  that  the  in- 
testine can  be  felt  through  it.  The  key  to  successful  operation  in  this  class 
of  cases  consists  in  completely  dissecting  away  e\'er%-  trace  of  cicatricial  tissue 
bj'  splitting  the  abdominal  layers  in  the  direction  of  their  plane  surfaces,  and, 
with  the  peritoneum  as  a  starting-point,  in  suturing  each  layer  separately. 
This  may  be  done  with  chromicized  kangaroo  tendon,  or,  better  still,  by  the 
removable  layer  suture  (see  Vol-  I,  page  32-lj. 

The  wound  complications  following  alxlominal  section  are  such  as  are 
found  elsewhere.  Remote  suppurative  foci  in  the  abdominal  cavity  develoj>- 
ing  after  abdominal  section  for  conditions  originally  infectious,  such  as  ajipcn- 
(licitis,  require  e\'acuation,  the  abdominal  cavity  being  reopened  for  the  pur- 
pose. 

The  After-treatment  of  Abdominal  Section.— ttTien  no  septic 
complications  exist,  the  after-course  of  cases  of  abdominul  section  is  almost 
uneventful,  except  in  the  unusual  e^ent  of  post-operative  intestinal  ob- 
struction, which  takes  the  shape,  as  a  rule,  of  internal  strangulation,  or 
of  angulation,  most  frei|Uently  the  latter  (see  page  73).  These  complications 
should  l>e  promptly  met  by  reopening  the  abdomen  and  relie\'ing  the  ol)- 
struction. 

I'or  the  purpose  of  favoring  peristalsis  and  thereby  relieving  naasea  and 
vomiting,  as  well  as  of  facUitating  the  passage  of  fluids  from  the  alxlominal 
ca*ity  to  that  of  the  peKis,  the  patient  should  be  placed  in  the  elevated 
bead  and  trunk  position  immediately  on  being  returned  to  the  bed.  Ho 
may  partake  freely  of  water  unless  vomiting  is  persistent  or  intract- 
able, and  large  micmafl  of  decinormal  saline  solution  are  to  be  given.  The 
ingrstioti  of  milk  or  other  fluid  diet  may  commence  as  soon  as  the  stomach 
will  bear  it.  the  amount  being  increased  from  a  half  ounce  in  the  commence- 
ment to  full  milk  diet  at  the  end  of  twenty-four  or  forty-eight  hours  at  the 
latest.  This  should  be  rapidly  supplemented  by  farinaceous  food  prepara- 
tioiLt  and  meat  broths,  and  light  but  solid  food  at  the  end  of  a  week.  The 
rectid  tulw  should  l)e  pa-ssed  if  flatulence  is  troublesome;  distention  must 
Ite  carefully  watched  for  and  treated  by  enemas.  The  latter  assist  in  con- 
tniUing  nausea  and  vomiting,  and  for  this  purpose  lavage,  followed  by  fi\e 
grains  of  oxalate  ot  cerium  and  one-fourth  of  a  grain  of  muriate  of  cocain, 
18  &liK>  useful.    If  the  stomach  is  unable  to  retain  nourishment,  nutrient  or 
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stimulating  enemas  may  be  administered.  Pain  is  to  be  controlled  by 
hypodermic  injections  of  small  doses  of  sulfate  of  morphin.  The  bowels  are  to 
be  moved  on  the  fourth  or  at  the  beginning  of  the  fifth  day,  except  when  the 
operation  has  involved  the  intestinal  canal,  in  which  case  a  day  or  two  longer 
is  advisable.  Half  grain  doses  of  calomel  every  half  hour  for  three  hours, 
followed  by  a  half  ounce  of  sulfate  of  magnesium  in  Vichy,  with  cracked  ice, 
are  usually  efficient.  If  this  is  not  effectual  at  the  end  of  three  or  four 
hours,  dram  doses  of  sulfate  of  magnesium  should  be  given  hourly,  and  an 
enema  ever\'  two  hours.  (For  the  Treatment  of  Peritonitis,  see  page  38.) 
The  external  dressings  should  be  removed  and  replaced  by  others  in  ac- 
cordance with  the  rules  governing  the  treatment  of  wounds  in  general. 

PENETRATING  WOUNDS  OF  THE  ABDOMINAL  CAVITY,  WITH  PROLAPSE 

OF  OMENTUM  AND  INTESTINE 

In  cases  in  which  the  wound  of  the  abdominal  wall  is  sufficiently  large, 
the  intra-abdominal  pressure  forces  either  the  omentum  or  a  loop  of  the 
intestine,  or  both,  out  of  the  wound.  If  the  bowel  is  also  injured,  an  addi- 
tional complication  is  added  (see  page  58).  In  the  present  connection  simple 
prolapse  will  be  considered.  If  this  is  not  promptly  reduced,  the  amount 
of  prolapsed  bowel  may  rapidly  increase,  until  a  yard  or  more  of  small  intes- 
tine is  permitted  to  protrude  by  its  comparatively  long  mesentery.  Before 
reduction  the  prolapsed  portion  must  be  thoroughly  irrigated  with  a  1  :  1000 
warm  sublimate  solution,  followed  bv  a  warm  decinormal  saline  solution. 
Reduction  is  effected  with  the  aseptically  prepared  finger.  The  dangers  of 
infection  are  considerable  in  these  cases  and  no  precaution  should  be  omitted. 

If  the  wound  in  the  abdominal  wall  is  relatively  small,  the  prolapsed  in- 
testine or  omentum  becomes  rapidly  strangulated.  The  return  circulation  is 
easily  interfered  with,  while  the  arteries  continue  to  force  the  blood  into  the 
prolapsed  structures;  the  dark  blue  color  of  venous  congestion  results. 
This,  together  with  serous  transudation,  leads  to  increase  in  the  size  of  the 
prolapsed  mass,  and  it  becomes  necessary  to  enlarge  the  wound  before  reduc- 
tion can  be  accomplished.  Delay  in  the  reduction  involves  risk  of  gangrene, 
which,  in  its  turn,  leads  to  the  formation  of  a  fecal  fistula  or  artificial  anus, 
imless  the  gangrenous  bowel  is  resected  and  the  ends  sutured.  In  many  in- 
stances gangrene  is  followed  by  diffuse  septic  peritonitis  and  death  results 
quickly.  (For  Resection  of  the  Bowel  and  Enterorrhaphy,  see  page  60.) 
In  the  treatment  of  prolapsed  omentum  the  latter  should  be  drawn  forward 
after  the  wound  is  enlarged,  until  a  healthy  portion  is  reached.  The  part 
to  be  removed  is  then  isolated  from  the  remainder  of  the  omentum  by  a  line 
of  sutures,  which  is  made  to  encroach  upon  the  healthy  portion  sufficiently 
to  permit  at  least  half  an  inch  to  intervene  between  the  two  portions.  The 
sutures  are  of  the  interrupted  kind;  each  one  includes  about  half  an  inch  of 
omentum  and  is  to  be  left  long  and  tied  as  a  ligature  (Fig.  414).  The  gan- 
grenous portion  is  cut  away,  some  healthy  omentum  being  included.  The 
cut  edge  is  now  ''  rolled  up,"  as  it  were,  so  as  to  bring  its  raw  surface  against 
the  flat  surface  of  the  spread  out  omentum,  where  it  is  secured  by  a  few 
sutures.  This  is  designed  to  prevent  adhesions  between  the  raw  edge  and  the 
neighboring  intestinal  coils,  and  the  possible  obstruction  of  the  latter  from 
angulation  (see   page  73).     The  stump  is  now  thoroughly  disinfected  and 
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trom  showed  that  laree  quantities  of  it  may  be  rapidly  remoA^  from  the 
abdominal  ea\ity  by  absorption,  its  presence  giving  lise  to  no  s\'niptoms. 
In  cases,  however,  in  which  the  locality  of  the  wound  points  to  injury  of 
the  gall-bladder,  the  abdomen  should  be  opened  and  the  gall-bladder,  if 
foimd  to  be  injured,  should  be  either  sutured  or  removed.  Even  in  gunshot 
woimds  of  the  li\^r  alone,  the  safer  course  is  to  perform  an  exploratory'  laparo- 
tomy, and.  if  nothing  more  can  be  done  than  simply  to  institute  drainage, 
this  has  its  advantages.  I  have  foUowed  this  practice  with  ver>*  happy  re- 
sults. In  case  the  bile  appears  externally  a  biliary  fistula  results;  this 
frequently  closes  spontaneously.  Suppuration  occurs  easily  in  the  liver  after 
injuries  of  this  organ,  and  abscess  of  the  liver  not  infrequently  follows,  with 
subsequent  rupture  into  the  abdominal  ca\nty  and  resulting  fatal  peritonitis. 
Severe  pain  in  the  right  shoulder  is  suggestive  of  injury-  of  the  liver. 
Hiccough,  considere^l  by  some  as  an  important  s\Tnptom.  is  probably  due  to 
coincident  injur>'  of  the  diaphragm.  Icterus  is  present  in  only  about  9  per 
cent  of  the  cases  (24  out  of  267  cases,  M  a  y  e  r). 

Bullets  penetrating  the  abdominal  ca\ity  may  finally  injure  the  verte- 
brae and  spinal  cord. 

PERirONmS 

The  peritoneum  is  an  enormous  lymph-sac  and  inflammation  of  this  mem- 
brane is  therefore  a  lymphangitis.  The  peritoneal  absorbents  are  represented 
by  lymphatics  in  the  structure  of  the  peritoneum.  These  lymph-channels 
are  large  and  numerous  in  the  neighborhood  of  the  diaphragm,  with  comparar 
tively  large  openings,  or  stomata;  in  the  intestinal  area  the  lymph-trunks 
and  stomata  are  less  numerous;  while  in  the  pelvic  area  the  larger  lymph- 
channels  and  stomata  are  absent. 

Inflammation  of  the  peritoneum  is  exclusively  of  septic  origin  and  may 
be  due  to  direct  infection,  e.  g.,  contact  of  the  germ  with  the  peritoneum,  or  to 
indirect  infection  from  the  presence  of  toxins  which  invade  the  peritoneum 
tlirough  the  circulation.  Inflammation  of  the  peritoneum  in  the  diaphrag- 
matic area,  other  things  being  equal,  is  far  more  dangerous  than  that  in  the 
intestinal  area,  on  account  of  the  presence  of  the  large  absorbent  trunks  and 
the  slowness  with  which  these  are  sealed  by  infection  and  thrombo-lymph- 
iingitis.  The  next  most  dangerous  area  is  the  intestinal  area,  where  the 
lymph-channels,  though  neither  so  large  nor  so  numerous  as  in  the  region 
of  tlie  diaphragm,  are  still  suflicient  in  size  to  pennit  absorption  of  septic 
material  and  its  rapid  dissemination  in  the  system  at  large.  In  the 
p(»lvis  the  peritoneum  is  rich  in  capillary  lymphatics,  but  the  larger 
lymph-channels  and  stomata  are  absent  (Byron  Robinson).  Hence, 
infection  and  inflammation  of  the  lymphatics  of  the  pelvic  peritoneum 
cjuickly  occlude  the  capillary  lymphatics  and  absorption  through  these 
is  prevented,  the  septic  process  remaining  more  distinctly  localized;  the 
p(M-iton(»uni  in  the  intestinal  area,  on  the  other  hand,  with  its  larger  and  less 
easily  occluded  lymph-channels,  when  inflamed,  furnishes  septic  products 
which  are  (juickly  fed  to  the  system  at  large,  with  the  effect  of  producing 
death  in  manv  instances.  A  like  result  follows  infection  and  inflanunation 
of  tiie  diaphragmatic  area,  only  with  still  more  deadly  rapidity. 

Peritonitis  may  he  divideil  into  (1)  [lerforative  peritonitis;  (2)  infectious. 
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tubercles.  It  occurs  rarely  as  an  acute  miliary  tuberculosis  of  the  peritoneum. 
In  the  fibrous  form  there  may  be  little  or  no  ascitic  fluid  present,  and  no  ad- 
hesions, but  large  tubercles  are  found  here  and  there  on  the  peritoneal  sur- 
face. In  another  variety  of  the  fibrous  form  the  coils  of  intestines  are  matted 
together  in  a  mass  of  adhesions.  In  the  ulcerative  form  the  foci  break  down, 
and,  later  on,  become  the  seat  of  suppurative  changes. 

In  peritonitis  arising  from  undetermined  causes  the  infecting  agent 
may  be  due  to  either  syphilis,  gonorrhea,  or  rheumatism.  The  peritonitis  of 
fetal  life,  as  well  as  that  of  the  newborn,  may  also  be  included  in  this  form  of 
the  disease,  though  in  the  case  of  the  newborn  it  is  not  always  possible  to 
exclude  infection  from  separation  of  the  umbilic  cord. 

Symptoms  and  Course  of  Peritonitis. — The  virulence  of  the  infecting 
microorganism  and  the  rapidity  of  the  invasion  of  the  peritoneum  will 
govern  largely  the  onset  of  the  disease.  In  the  perforative  and  infectious 
forms  of  the  disease  there  is  rapid  dissemination  of  the  septic  material 
over  the  serous  surface  and  a  proportionate  degree  of  shock  and  collapse. 
Slow  extension  from  a  small  septic  focus,  on  the  other  hand,  is  not  attended 
by  shock.  The  pain  varies  in  severity  with  the  virulence  of  the  infection  and 
the  rapidity  of  its  dissemination ;  in  rare  and  inexplicable  cases  it  is  absent. 
The  pain  and  tenderness  may  be  general  or  localized.  Nausea  and  vomit- 
ing are  prominent  symptoms,  which  follow  rapidly  on  the  onset  of  the  dis- 
ease. The  vomited  material  consists  first  of  the  stomach  contents;  this 
is  soon  followed  bv  bile  and  finallv,  in  fatal  cases,  bv  the  contents  of  the 
intestines.  The  latter  are  at  last  simply  regurgitated.  Hemorrhage  from 
the  gastric  mucous  membrane  may  occur,  with  dark  bro^m  vomitus  (hema- 
temesis).  Paralysis  of  peristalsis,  due  to  serous  infiltration  of  the  wall 
of  the  intestine  and  edema  of  the  submucous  connective  tissue,  occurs  early, 
as  a  rule,  in  extensive  and  virulent  infections,  and  is  soon  followed  by  symp- 
toms of  intestinal  obstruction.  The  latter  may  enter  largely  as  an  element 
in  the  cause  of  death.  With  the  occurrence  of  paralysis  of  peristalsis  there 
is  an  absence  of  the  normal  gurgling  sounds  heard  on  auscultation  of  the 
abdomen.  Distention,  which  in  slowly  infectious  processes  is  sometimes 
the  first  symptom,  may  be  moderate  at  first  and  limited  to  the  coils  of  intes- 
tine in  the  immediate  neighborhood  of  the  original  site  of  infection,  thence 
extending  gradually;  in  rapid  and  grave  cases  it  soon  becomes  general  and 
excessive,  the  skin  of  the  abdominal  wall  becoming  livid  and  shiny;  the 
resonance  everywhere  is  tympanitic.  Localized  rigidity  of  the  abdominal 
wall  is  sometimes  observ^ed  at  first,  this  corresponding  to  the  original  site  of 
infection;  later  on  this  rigidity  becomes  more  marked  and  general.  With 
increasing  and  excessive  distention  it  may  become  lessened  or  disappear 
altogether.  Constitutional  sjnoiptoms  due  to  septic  absorption  set  in  early 
in  unfavorable  cases.  There  is  a  rapid  rise  in  the  pulse-rate  (from  120  to 
160)  in  the  severe  cases;  in  those  less  severe  the  pulse-rate  increases  much 
less  rapidly.  A  rate  of  even  120  is  to  be  looked  on  as  a  serious  symptom. 
The  temperature  is  subject  to  great  variations;  more  or  less  elevation  is 
the  rule,  however.  It  may  be  excessively  high  or  but  slightly  affected ;  occa- 
sional! v  and  at  the  verv*  last  it  is  below  the  normal.  The  intellect  mav 
remain  unaffected  to  the  end.  A  drawn  and  anxious  countenance  is  almost 
pathognomonic  of  the  disease.    A  livid  surface  and  blue  finger-nails  mark 
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peritonitis.  Severe  and  persistent  pain  is  the  sign  of  rapid  and  extensive 
peritoneal  infection.  Dark  brown,  black,  or  cofifee-colored  vomited  matter  is 
the  almost  certain  precursor  of  death.  Simple  regurgitation  is  a  bad  omen. 
A  rapid  rise  of  the  pulse  is  significant.  High  temperature  is  always  an  un- 
favorable sign,  though  the  reverse  does  not  hold  true.  When  paralysis  of 
peristalsis  is  complete,  there  can  be  very  little  hope  of  recover>'.  Livid  skin, 
cold  extremities,  and  sweat  are  indicative  of  profound  sepsis.  If  the  pulse 
gradually  and  persistently  increases  in  frequency  and  assumes  either  a 
gaseous  or  a  thready  character  an  unfavorable  prognosis  must  be  given. 

In  favorable  cases  the  tenderness  and  rigidity  remain  localized  for  a  time 
and  then  gradually  subside.  When  bowel  movements  can  be  obtained,  the 
infection,  as  a  rule,  is  less  \arulent  in  character  and  hence  the  outlook  is  bet- 
ter. In  favorable  cases  the  vomiting  ceases,  the  pulse-rate  becomes  slower, 
and  the  temperature  lessens,  imtil  convalescence  is  established.  When  con- 
fined to  the  pelvic  peritoneum,  the  disease  pursues  a  more  favorable  course 
owing  to  the  lesser  opportunity  for  septic  absorption  due  to  the  rapid  sealing 
of  the  capillary  lymphatics  peculiar  to  this  region. 

Tuberculous  peritonitis  offers  the  same  unfavorable  prognosis  as  tuber- 
culous disease  elsewhere,  when  treated  non-operatively.  (>f  cases  submitted 
to  abdominal  section,  about  four-fifths  recover.  In  the  nonascitic  form  the 
disease  has  reached  a  point  where  spontaneous  cure  may  take  place. 

The  Treatment  of  Peritonitis. — The  modem  treatment  of  peritonitis 
is  based  on  our  knowledge  of  the  septic  origin  of  the  disease,  and  the 
recognition  of  the  fact  that  its  chief  danger  consists  in  the  absorption  of 
the  toxic  products  of  the  septic  processes,  rather  than  in  a  spread  of  the 
inflammation  itself.  Measures  to  provide  for  the  safe  elimination  of  these 
products  therefore  form  the  most  rational  therapeutic  indications. 

Infection  of  the  lymph-channels  causes  lymphangitis,  and  this  in  turn 
leads  to  the  formation  of  lymph  thrombi  and  consequent  obhteration.  In 
localities  where  the  lymph-channels  are  large,  absorption  occurs  before  the 
lymph-channels  can  be  obliterated,  and  the  organism  becomes  overwhelmed. 
In  the  case  of  the  smaller  lymph-channels  and  the  capillary  network  of  absorb- 
ents such  as  exist  in  the  pelvic  peritoneum,  the  obliterating  process  takes  place 
with  comparative  rapidity  and  the  safety  of  the  organism  is  correspondingly 
assured. 

The  indications  for  treatment,  therefore,  are,  first,  measures  to  remove  the 
septic  material  from  the  peritoneal  cavity;  second,  methods  to  favor  the 
passage  of  whatever  of  this  material  there  is  still  remaining,  or  which  may 
subsequently  occur,  away  from  the  dangerous  diaphragmatic  and  intestinal 
areas  and  into  the  cavity  of  the  pelvis,  where  the  anatomic  and  physiologic 
conditions  are  such  as  to  render  its  presence  comparatively  harmless. 

In  carrying  out  the  first  of  these  indications  in  mild  cases  of  infectious 
peritonitis  before  vomiting  becomes  persistent,  the  method  of  intestinal 
drainage  by  the  use  of  saline  cathartics  is  to  be  employed.  Later  on  in  the 
disease  they  are  useless.  In  perforative  peritonitis  they  are  positively 
contraindicated,  since  they  increase  the  extravasation  of  licjuid  fecal  matter 
into  the  peritoneal  cavity.  In  this  class  of  cases  operative  measures  are  alone 
applicable.  These  consist  in  opening  the  peritoneal  cavity,  and,  after  dealing 
with  the  original  septic  focus,  cleansing  the  peritoneum  as  far  as  possible 
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prc^-«ntcd  fr'mt  EUppi&s  by  x  ^rocte  bA&d»v  pttscd  thnnefa  tbe  f<dded  poi^ 
tkifi  and  eerui«d  u^  tbe  frune  ot  tiif  bed  u  ha  aats  iVte.  415).  Tbe  ele\-ated 
heatl  hiiti  tnjok  jMM-nifxi  o6eTs  tbe  Mldhkiol  ftdruitMcs  of  *«g*'"F  materially 
in  rv{ye\TBe  tbe  oaufwa  aod  \rjaMme.  tad  ai  favorioe  pevistalsa  and  the 
niu^  'A  dmenlion  by  ibe  pas&ee  tA  t^xx^.  Tbe  resnhe  ffrfknriiig  tbe  poetuial 
treatment  liave  been  in  my  expenec««  extrei^y  sui^actory. 

Artificial  draiiuge  i?  pro^-tdcd  for  by  laize  da^  or  mbber  tubes  carried 
U>  the  deef«r  prjnion  of  tbe  peJi-ic  ca^-iiy.  aixi  i^ripe  of  cauze  or  wicking  led 
throueh  tbtse  for  the  purpo^  trf  favorine  ibe  e^rapv  of  the  contents  by  capil- 
larity.  The  tuljes  are  airfHrated  evety  fe»  boure  with  a  pipet  or  a  small  s^Tinge 
having  a  short  piece  of  rubber  tubing  aitarbed.  TLe  fwojeeting  end  of  the 
tube  mu.>:1  not  \tt  included  in  tbe  binder  which  serures  the  dresdngs  of  the 
alfloiriinal  wound,  but  must  be  dresBed  separately  fFig.  4161. 

In  typhoid  perforation  early  operation  will  orcasionally  save  a  life,     ^th 


ciipidUH  and  rapid  fecal  extravasation  in  the  absence  of  early  and  efficient 
oiHTiitivc;  interference,  death  takes  place  unexcepl  ion  ally.  Perforation  from 
OTIC  (-nil  iif  intestine  to  itnoiher.  and  even  slight  e.Ktravasations.  probably 
occur  frei|iieiuly  and  pa.-^s  unrecognized.  In  perf<)ntiing  abdominal  section 
for  lyplioirl  fM-rforatiim  the  followinf;  point.i  should  l)e  lx)me  in  mind:  (1) 
llii;  [jcnUhiiitiM  nixiy  l>c  liuo  to  other  causes  than  typhoid  perforation,  such 
as  aciKi;  irjtcsliiial  "Iwi ruction.  sf>ftenefi  infarcts  of  the  spleen,  softened  glands, 
alisces-ics  ijf  the  l)la(i(h'r  wall,  suppurative  cholecystitis.  absces.ses  of  ovarian 
or  iif  hcpalir  r.ri[.'in,  rujiiun!  of  the  splepn,  and  extension  of  inflammation  from 
llie  ;Lritie\a  iind  cndonictriutii  (I" i  t  z)  ;  (li)  there  may  l)e  more  than  one 
pcrforarion   present  :    C!)  no  discoverable  local  lesion  may  be  present  to  ac- 

rVrforating  (iastric  Ulcer — Ulcer  of  the  stomach  is  most  frequently 
MiiuaHil  iit  (lie  ;;reiiter  I'urvaturc  or  close  to  the  pylorus.  It  may  occur 
on   the  iiuterior  or  the   jjostcrior  wall ;   it   is  found  least  often  at  the  car- 
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as  separate  foci.  When  the  entire  spleen  is  involved,  the  organ  breaks  down 
into  a  pulpy  grayish  mass.  Abscesses  of  the  spleen  may  rupture  into  the 
peritoneal  cavity,  into  an  adjoining  viscus,  through  the  diaphragm,  or  into 
the  splenic  vein.  They  may  find  their  way  through  the  abdominal  or  the 
thoracic  wall.  Rupture  into  the  peritoneal  cavity  is  usually  fatal,  death 
occurring  from  diffuse  septic  peritonitis.  In  rare  cases  the  suppuration  be- 
comes encapsulated  and  a  peritoneal  abscess  ensues,  from  which  the  pus 
may  find  its  way  into  the  retroperitoneal  connective  tissue  and  burrow  in  the 
direction  of  the  rectum.  The  diagnosis  of  abscess  of  the  spleen  is  obscure. 
There  is  pain  in  the  neighborhood,  with  tenderness  in  the  region  of  the  lower 
ribs,  and  enlargement  of  the  organ.  Edema  and  swelling  of  the  skin  over 
the  spleen  may  lead  to  the  suspicion  of  perisplenic  abscess.  The  presence 
of  pus  may  be  determined  by  exploratory  puncture.  The  treatment  consists 
in  evacuation  of  the  contents  of  the  splenic  abscess.  The  exploring  needle 
should  be  followed  by  the  knife,  and,  if  adhesions  have  formed  protecting 
the  abdominal  cavity,  the  abscess  may  be  opened  at  once.  In  the  absence 
of  adhesions  the  wound  may  be  packed  and  the  final  evacuation  postponed 
for  a  few  days.  A  rib  may  be  resected  if  necessar}- .  The  possibility  of  actino- 
mycosis as  a  cause  of  the  abscess  should  be  borne  in  mind.  Pyemic  suppu- 
ration of  the  spleen  is  not  amenable  to  operative  treatment.  The  same 
may  be  said  of  tuberculosis  and  syphilis  of  this  organ.  Gummas  of  the 
spleen  are  not  common,  the  syphilitic  enlargement  being  due  to  combined 
proliferation  of  the  pulp  and  hypertrophy  of  the  connective  tissue  of  the 
organ.  Aneurism  of  the  splenic  artery  should  be  treated  by  removal  of 
the  spleen  and  extirpation  of  the  aneurism. 

Movable  Spleen. — This  may  be  congenital  or  acquired.  The  latter  is  the 
more  common.  The  changes  of  position  arise  from  gradual  changes  in  the 
gastrosplenic  omentum,  which  connects  it  to  the  stomach,  and  in  the  sus- 
pensor}'  ligament  by  means  of  which  it  is  attached  to  the  diaphragm.  Preg- 
nancy, falls,  and  enlargement  of  the  organ  are  usually  assigned  as  causes. 
The  spleen  may  descend  to  the  brim  of  the  pelvis.  Pain  due  to  circulatory 
disturbances  in  the  organ  and  symptoms  of  indigestion  from  the  dragging 
upon  the  stomach  may  occur.  The  pancreas  and  duodenum  may  Hkewise 
be  dragged  upon.  Gangrene  of  the  spleen  from  twisting  of  the  pedicle  may 
take  place.  If  the  wearing  of  a  broad  abdominal  belt  does  not  relieve  the 
symptoms,  Rydygier's  operation  of  placing  the  spleen  in  an  extra- 
peritoneal pocket  formed  beneath  the  lower  border  of  the  thoracic  wall  may 
be  performed.     Extirpation  for  movable  spleen  may  be  resorted  to  if  necessar^^ 

Malformations  of  the  spleen  are  ver>^  rare.  Congenital  absence  of 
the  organ  has  been  observed  in  otherwise  healthy  individuals.  The  external 
form  of  the  organ  may  var\' ;  it  is  sometimes  lobulated  and  has  deep  notches. 

Tumors  of  the  Spleen. — Primary'  neoplasms  of  the  spleen  are  ver}' 
rare.  Of  these,  fibromas,  angiomas,  sarcomas,  and  echinococcus  and  der- 
moid cysts  have  been  observed ;  3.2  per  cent  of  all  cases  of  echinococcus  cysts 
occur  in  the  spleen  (Trinkler).  Tumors  of  the  spleen  usually  render 
the  organ  ver>'  movable.  The  treatment  is  extirpation  of  the  organ,  par- 
ticularly in  the  case  of  malignant  tumors. 

Chronic  hypertrophies  of  the  spleen  include  amyloid  degeneration, 
and  enlargements  which  occur  in  connection  with  leukemia  and  pseudoleu- 
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kpmia  (Hodgkin's  disease);  in  the  latter,  hypertropliy  of  the  lympli- 
gliinds  follows  the  enlargement  of  the  spleen.  Extirpation  of  the  spleen  in 
these  conditions  is  not  justified  on  account  of  the  high  mortahty.  Paren- 
chymatous injections  of  solutions  of  carbolic  acid  and  of  Fowler's  solution 
have  been  recommended. 

Operations  on  the  Spleen.— Incision  of  the  spleen  (splenotomy) 
ia  called  for  in  abscesses  and  echinococcus  cysts.  The  operation  shouh.i  be 
perfonned  in  two  stages.  The  cyst  or  abscess  wall  is  first  exposed  by  al> 
dominal  section,  the  wound  is  packed  with  gauze,  and  the  abscess  cavity 
or  cyst  is  opened  a  few  days  later.  If  adhesions  already  exist,  the  absces.'f  or 
ej-at  may  be  opened  at  once.  Kither  the  thermocautery  or  the  knife  may  be 
used.  In  the  case  of  an  echinococcus  cyst,  the  cyst  wall  sometimes  shri\els 
up  after  -splenotomy,  and  the  entire  wall  may  loosen  and  be  subsequenth- 
removed  by  simply  graapiiiu  it  with  forceps  and  making  traction.  Injec- 
tions of  iodin  water  (one  dram  of  the  tincture  of  iodin  to  one  ounce  of  water) 
will  usually  produce  obliteration  in  obstinate  cases.  Formal  extirpation  of 
the  spleen  is  the  operation  of  choice  in  echinococcus  cyst  of  this  organ 
(Jon  n  esc  u). 

Extirpation  of  the  spleen  (splenectomy)  is  indicated  in  tumors  of  this 
organ,  in  some  cases  of  movable  spleen  (ride  supra),  and  especially  in  injuries 
involving  serious  contusions  with  gangrene,  severe  intra-abddminal  hemor- 
rhage, and  extrusion  of  the  organ  through  an  abdominal  wound.  Splenec- 
tomy is  also  indicated  in  enlargements  of  the  spleen  due  to  malaria,  or  idio- 
pathic hyperplasia  of  the  organ,  especially  if  this  occurs  with  conseculi\e 
cirrhosis  of  the  hver. 

The  operation  is  performed  as  follows:  The  incision  is  made  m  the  Imei 
alba  with  a  transi'erse  incision  to  tlie  left  at  its  lower  end,  or  over  the  left 
rectus  muscle.  The  gastrosplenic  omentum  and  the  suspensor\  ligamrnt 
are  divided  between  two  ligatures.  Adhesions  are  treated  in  a  sinular  manner 
If  the  sdhesiona  hold  the  oi^an  firmly  against  the  diaphragm,  it  will  Ije  mipo's 
aiblo  to  remove  it  with  safety.  The  thermocautery  may  be  u=e<l  m  deiling 
with  superficial  adhesions  and  bleeding  from  tears  in  the  parenchyma  Iht 
hilum  i«  sought  for  and  tied  en  masse:  in  addition,  the  arterj'  and  \em  are 
each  tied  separately  after  div-iaion  of  the  pedicle. 

Removal  of  a  spleen  that  has  prolapsed  through  an  abdommal  wound 
whether  injured  or  uninjured,  is  a  comparatively  simple  matter  In  the  cise 
of  a  partial  prolapse  resection  of  the  spleen  may  he  made  or  complete  p\tir 
pation  practised.  According  to  L  e  d  d  e  r  h  o  s  e  ,  partial  resection  or 
(^mplcle  extirpation  is  safer  than  replacement  of  the  organ  In  partial 
resection  the  incision  through  the  tissues  of  the  organ  is  beat  effected  with 
the  themiocaulerj-. 


THE  LIVER 
The   majority   of    cases  of   abscess   of   the   liver    outside    of   tropical 
wmnthea  are  iiietasta-ses  of  pyemia;    they  are  difficult  of  recognition 
slmodt  invariably  fatal.    Dysenten.-  ia  by  far  tSic  most  frequent 
absrWBQs   of   i^c  liver  (524  out  of  699  cases,   Kdw 

the  tropics,  where  infectious  inflammatorj' 
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conditions  of  the  bowels  produce  mesenteric  thrombophlebitis;  the  decom- 
posing clots,  becoming  dislodged,  cam-  infection  through  branches  of  the 
portal  vein  and  cause  abscesses  in  the  substance  of  the  liver.  Such  abscesses 
will  always  prove  fatal  from  septic  peritonitis  if  the  suppuration  advances 
to  the  surface  of  the  liver  and  ruptures  into  the  abdominal  cavity.  With 
adhesions  present  the  liver  abscess  may  find  its  way  externally  through  the 
abdominal  wall.  Adhesions  between  the  liver  and  the  intestinal  canal  some- 
times lead  to  evacuation  of  the  abscess  into  the  bowel.  Perforation  of  the 
diaphragm  may  take  place  and  the  pus  finally  find  exit  through  a  bronchus, 
in  which  case  the  patient  may  be  literally  drowned  in  the  escaping  pus.  Sup- 
purative inflammation  also  occurs  after  open  contused  wounds,  stabs,  or 
gunshot  injuries.  It  may  be  due  to  intestinal  ulcers  and  is  also  one  of  the 
complications  following  suppurative  inflammation  of  the  vermiform  appen- 
dix (see  Appendicitis).  It  may  occur  among  infants  from  suppurative  throm- 
bophlebitis of  the  umbilic  vein. 

The  principal  symptoms  of  abscess  of  the  liver  are  pain  in  the  region  of 
the  Uver,  jaundice,  digestive  disturbances,  and  progressive  emaciation.  The 
pain  often  follows  the  course  of  the  phrenic  and  the  fourth  cers'ical  nerve 
and  radiates  to  the  shoulder.  The  fever  is  usuallv  continuous;  in  chronic 
cases  occurring  in  the  tropics  it  may  be  intermittent  and  combined  with 
chills.  The  Uver  is  enlarged  early  and  is  tender  on  pressure.  If  the  abscess 
points  externally,  there  is  swelling  of  the  abdominal  wall,  which  becomes 
edematous;  as  the  pus  approaches  the  surface  fluctuation  may  be  made  out. 

The  prognosis  is  unfavorable.  Most  cases  prove  fatal  either  from  the 
primary  infectious  disease,  from  pyemia  or  sepsis,  or  from  rupture  into  the 
abdominal  or  the  pleural  cavity,  with  resulting  septic  peritonitis  in  the  case 
of  the  former  and  septic  pneumonia  or  suffocation  in  the  case  of  the  latter. 
The  pus  may  find  its  way  into  the  mediastinum  or  the  pericardium.  Multiple 
abscesses  are  quite  uniformly  fatal. 

The  treatment  is  operative.  Simple  incision  or  hepatotomy  for  abscess 
of  the  liver  has  been  performed  since  the  days  of  Hippocrates.  In 
doubtful  cases  exploratory  puncture  after  exposure  of  the  organ  and  its  iso- 
lation by  gauze  pads,  repeatedly  ma<le  if  necessary,  locates  the  site  of  the 
abscCvSs  cavity,  and  some  of  the  pus  is  remove<l  by  a.spiration.  The  needle 
is  left  in  situ  as  a  guide  in  making  the  incision.  In  cases  in  which  the  pres- 
ence of  an  abscess  is  evident  on  exposure  of  the  organ,  the  operation  is  performed 
in  two  stages  if  the  abscess  is  not  adherent  to  the  abdominal  wall.  The  liver 
surface  is  exposed  at  the  site  of  the  point  of  suppuration,  the  wound  is  packed 
with  antiseptic  gauze,  and  after  three  or  four  days  the  oj^eration  is  com- 
pleted by  opening  the  abscess  cavity  with  the  thermocauter}*.  Systematic 
cleansing  by  antiseptic  irrigation  and  curettage  of  the  abscess  cavity  should 
be  effected.  If  the  abscess  ruptures  into  the  pleural  cavity,  drainage  should 
be  secured  by  resection  of  a  rib.  This  may  likewise  have  to  be  resorted  to 
in  order  to  reach  an  abscess  pointing  toward  the  pleural  cavity,  the  cavity 
of  the  abscess  being  reached  by  incision  through  the  diaphragm.  If  rup- 
ture takes  place  into  the  pericardium,  this  should  be  exposed  by  costal 
resection  and  drained. 

The  Radical  Cure  of  Ascites  Arising  from  Cirrhosis  of  the 
Liver. — Ascites    occurring    in    the    course    of    cirrhosis    of    the    liver   is  a 
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sc^pd.  2ks  weQ  As  the  adjacent  ponecal  pentoocnm  and  that  co\'eriiig  the 

diaphracm.  F'mallT  the  freshening  process  t«  completed  by  "scouring** 
the  peritoneal  ^unaces  w>h  a  small  piece  of  crash  held  in  a  sponge  forceps. 
The  peritoneal  sunace  of  the  spleen  Ls  included  in  the  latter  process.  The 
round  ligament  of  the  li-.-er  is  shorteceii  by  suturing  it  in  fokis  and  attach- 
mz  it  to  the  p-sriei^ii  feriti>neum  an«i  the  rectus  muscle.  In  order  to  effect 
still  further  ippnjximation  between  the  parietal  surface  of  the  peritoneum 
and  the  peritoneal  cijverinsr  of  the  liver,  the  latter  organ  is  sutured  by  its 
anterior  eisre  to  the  parietal  reritoneum.  Finally  the  omentum  is  sutured 
to  the  parietal  peritoneum  in  a  transver?e  direction. 

A  rear-cumulation  of  the  doid  may  take  place.  This  is  to  be  relieved  by 
tapping,  which  r^houl-i  \ye  repeated  if  necessar>-  until  the  new  venous  channels 
that  form  in  the  aiihe<ion>  are  competent  to  compensate  for  the  portal  ob- 
.struftion.  as  evLncei  by  a  cerici^tion  of  the  accumulation.  Time  Ls  required 
for  the  e^jtabli-shnient  rif  the  artitieial  collateral  circulation,  and  priding  this 
palliative  treatment  or  the  ascites  is  inilicated. 

Carcinoma  of  the  Liver. — Tlie  existence  of  primar>-  cancer  of  the 
liver  was  at  one  time  denieii.  yet  there  can  now  be  no  doubt  of  its  occurrence, 
though  the  frequency  with  which  carcinoma  of  this  organ  occurs  secondary' 
to  the  disease  elsewhere  s<:)mewhat  oversha<lows  the  fact  of  its  occurrence  as 
a  primary-  affection.  It  fjocurs  with  ei^ual  fre<juency  in  both  sexes,  and  the 
age  of  sf'lection  is  in  acroniance  with  the  averaxre  age  of  cancer  patients, 
namely,  hxftwer-n  forty  and  sixty.  It  occurs  in  the  form  of  dense  white 
TKxluh^.  or  as  tracts  of  sr)ft  infiltration  of  an  olive  green  or  yellow  color, 
these  apf)f\'irances  presentinir  Ixjth  on  tlie  surface  and  in  the  interior  of  the 
organ.  In  primarv  carcinoma  the  noilules  are  almost  always  single,  while 
in  secondary  dcfK^sits  they  are  nmltiple. 

It  was  this  cinMiin<raTuc  of  the  sinsrle  character  of  primary'  carcinoma 
of  thf  h\  f-r  and  the  desire  to  confinn  the  diagnosis  in  a  young  woman  of  twenty- 
cijrht.  who  -howod  no  tnu-c  of  the  disease  elsewliere.  and  who  had  a  syphilitic 
hi-tr)ry  as  well,  that  IcmI  the  author  as  early  as  1893.  at  the  BrookhTi 
Ho-pital.  tf)  resect  the  cancerous  nodule.  The  patient  i)erished  in  the  course 
of  a  year  from  local  recurrence. 

TIk;  structure  of  hei)atic  cancer  corresponds  to  both  the  tubular  and  the 
acinous  f>pe.  The  carcinomatous  stnicture,  however,  does  not  conform  so 
closely  to  that  from  whieh  it  arises  as  cancer  elsewhere,  nor  even  so 
closely  as  rloes  that  of  the  new  growth  in  adenoma  of  the  liver. 

I  enlargement  of  the  jrlands  takes  jilace,  jaundice,  more  or  less  permanent, 
occurs,  and  ascites  is  almost  always  an  accompanying  symptom. 

'I'he  lymph-glands  in  the  j)ortal  fissure  and  the  mediastinum  become  in- 
fected, hissernination  is  unconunon,  though  secondary  nodules  have  been 
found  in  the  lunj^s. 

Secondary  deposits  in  the  liver  usually  assume  larger  proportions  than 
in  the  lun^^s;  both  in  the  liver  and  in  the  lungs  they  afford  favorable  con- 
ditiofis  in  which  cancer  emlx^li.  carried  in  the  one  case  by  the  jx)rtal  circu- 
lation and  in  th(^  otiier  by  the  pulmonary,  may  grow. 
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Suppurative  Inflammation  of  the  BQian'  Passages. — Inflammar- 
tion  of  the  gall-bladder  of  a  phlegmonous  character  (phlegmonous  chole- 
cystitis) is  due  to  infection  of  the  waUs  of  the  gall-bladder  from  microorgan- 
isms which  find  their  way  into  the  \iscus  throu^  the  bile^iucts.  The  bile, 
which  at  one  time  was  supposed  to  have  an  antiseptic  action,  is  now  known 
to  be  not  even  always  sterile  (B  I  o  c  h).  The  Bacterium  coli  commune 
is  most  frecjuently  found,  though  staphylococci  and  streptococci  may  be  pres- 
ent (Xetter.  Lock  wood).  Chiari  found  the  typhoid  bacillus 
present  in  the  gall-bladder  in  19  out  of  22  cases  of  tj-phoid  fever :  in  15  cases 
it  was  present  in  pure  culture.  In  13  of  the  cases  there  were  evidences  of 
inflammaton*  changes  in  the  viscus. 

The  symptoms  of  phlegmonous  cholecystitis  in  the  majority  of  cases 
are  those  of  an  acute  attack  of  local  peritonitis  in  the  neighborhood  of  the 
gall-bladder.  This  peritonitis  spreads  with  more  or  less  rapidity,  until  it 
becomes  general.  The  onset  is  usually  sudden,  \iith  pain  in  the  right  side 
of  the  abdomen,  fever,  intense  depression,  tenderness  over  the  gall-bladder, 
and  rigidity  of  the  upper  portion  of  the  right  rectus  muscle.  T\Tnpanites 
develops  rapidly,  vomiting  is  persistent,  and  the  peritoneal  facies  develops 
(see  Peritonitis,  page  34).  The  attack  may  be  subacute  in  character  and 
associated  with  gall-stones:  an  intermediate  stage  between  simple  empyema 
and  acute  phlegmonous  cholecystitis  (Mayo  Rob  son)  may  be  present. 
Gangrene  of  the  gall-bladder  may  supervene  (gangrenous  cholecystitis, 
Hotchkiss,  Richardson,  Delatour).  The  gangrene  is  due 
to  thrombosis  of  the  nutrient  vessels,  bacterial  infection,  and  intravesical 
tension.  The  diagnosis  of  phlegmonous  cholecystitis  is  made  on  the  basis 
of  the  acute  character  of  the  attack  and  the  localization  of  the  pain  and 
tenderness  at  the  gall-bladder,  ^^^lile  it  may  be  mistaken  for  a  perfora- 
tive lesion  in  the  vicinitv,  the  disease  for  which  it  is  most  likelv  to  be  mis- 
taken  is  acute  appendicitis.  The  symptoms  of  peritoneal  involvement  are 
common  to  both.  In  any  event  explorator\'  abdominal  section  is  appropriate 
in  all  the  conditions  for  which  this  affection  may  be  mistaken.  In  cases  not 
submitted  to  early  operation  the  prognosis  is  most  unfavorable.  The  treat- 
ment is  prompt  opening  of  the  alxiomen.  The  further  steps  of  the  operation 
will  vary  according  to  the  conditions  found.  The  gall-bladder  should  be 
incised  and  drained,  and  removed  if  gangrene  is  present.  In  the  subacute 
cases  witli  localized  symptoms,  cholecystotomy,  removal  of  gall-stones,  and 
drainage  are  indicated. 

Suppurative  catarrhal  inflammation,  suppurative  cholecystitis,  or 
simple  empyema  of  the  gall-bladder,  is  usually  associated  with  obstruction 
of  the  cystic  duct  by  gall-stones.  Infection  by  pyogenic  organisms  of  a 
simple  catarrhal  cholecystitis  gives  rise  to  it.  Its  presence  may  give  rise  to 
the  phlegmonous  variety,  this  depending  on  the  accident  of  an  additional 
and  virulent  infection  of  the  structure  of  the  wall  exclusive  of  its  mucous 
menihrane.  The  symptoms  will  depend  at  first  on  the  cause,  which,  in  the 
vast  majority  of  cases,  will  be  found  to  l)e  gall-stones,  the  preceding  histor>' 
of  which  may  be  obtained.  There  may  he  swelling  beneath  the  right  lobe  of 
the  liver,  continuous  pain,  localized  tenderness,  and  the  presence  of  a  tiunor. 
The  latter,  before?  adhesions  form,  will  move  with  respiration.  Ulceration 
and  I M'rf oration,  if  adhesive  barriers  have  formed,  are  followed  by  external 
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at  this  point,  incision  of  the  duodenum  may  be  necessary  (Abbe,  1891 ; 
Terrier,  1894).  The  biliary  fistula  should  not  be  permitted  to  close 
until  the  discharged  bile  is  practically  sterile. 

Tuberculous  cholangitis  is  a  rare  condition,  and  depends  on  an  exten- 
sion of  tuberculous  infection  from  the  intestine. 

Ulceration  of  the  Qali-bladder  and  Bile-ducts. — These  lesions  are  of 
importance  principally  from  the  adhesions  that  they  produce,  the  hemorrhage 
to  which  they  may  give  rise,  the  strictures  that  sometimes  follow  and  the 
fatal  peritonitis  that  may  follow  perforation  into  the  peritoneal  cavity.  Ad- 
hesions about  the  gall-bladder  are  of  surgical  importance  as  showing  the 
frequency  of  local  peritonitis  in  connection  with  cholelithiasis  and  possible 
ulceration.  They  may  produce  dilatation  of  the  stomach  from  kinking  of 
the  pylorus  (Mayo  R  o  b  s  o  n  '  s  case) ,  or  prove  a  serious  complication 
in  an  intended  cholecystectomy.  Severe  hemorrhage  may  occasionally 
follow  ulceration,  as  shown  by  a  fatal  case  attributed  by  Mayo  Robson 
to  Dr.  McGregor.  Stricture  either  of  the  gall-bladder  or  of  the  bile- 
ducts  is  one  of  the  rare  sequels  of  ulceration. 

Perforation  of  the  Gall-bladder  and  Bile-ducts.— This  must  always 
be  regarded  as  a  serious  accident.  The  danger  is  proportionate  to  the  site 
of  the  ulceration,  to  the  efficiency  of  the  adhesive  barriers,  and  to  the 
virulence  of  the  infective  agent.  The  perforation  may  lead  into  an  adjoining 
hollow  viscus  (stomach,  intestine);  into  the  liver  substance,  giving  rise  to 
abscess;  into  the  pancreas,  resulting  in  acute  pancreatitis;  rarely  into  the 
pelvis  of  the  kidney.  The  perforation  may  lead  into  the  abdominal  wall, 
giving  rise  to  a  superficial  abscess  that  discharges  gall-stones.  Finally,  and 
most  important,  if  the  perforation  leads  into  the  unprotected  cavity  of  the 
peritoneum,  fatal  diffuse  septic  peritonitis  is  almost  certain  to  ensue  (see 
Peritonitis).  The  only  treatment  is  immediate  abdominal  section.  Opium 
should  not  be  given  except  during  the  preparation  for  the  operation,  and  then 
only  in  quantities  sufficient  to  bridge  the  patient  over.  After  the  abdominal 
cavity  is  cleansed  the  rupture  may  be  searched  for  and  sutured  if  the  patient's 
condition  admits  of  it.  Usually,  however,  a  strip  of  gauze  leading  from  the 
gall-bladder  region,  a  drainage-tube  into  the  bottom  of  the  pelvis,  and  after- 
treatment  in  the  elevated  head  and  trunk  position  must  suffice  (see  Treatment 
of  Peritonitis,  page  38). 

Biliary  fistulas  are  quite  common  after  nature's  efforts  to  get  rid  of 
gall-stones;  rarely  they  are  due  to  cancer.     Those  opening  on  the  skin  an 
of  surgical  importance;     those  opening  into  adjoining  viscera  usually  hea 
spontaneously,  though  they  may  be  of  a  size  to  give  exit  to  gall-stones  suffi 
ciently  large  to  produce  subsequent  intestinal  obstruction.     The  cutaneoi 
variety  may  l>e  direct  or  indirect.     The  latter  open  into  some  other  orgs 
and  finally  appear  externally.     Post-operative  biliary  fistulas  may  som 
times  be  healed  by  application  of  the  thermocautery  to  the  edges,  if  they  < 
not  close  spontaneously.     If  the  ducts  are  not  obstructed,  and  the  fistula 
small,  the  abdomen  may  be  opened,  the  gall-bladder  detached,  and  the  open 
closed  by  inverting  its  edges  and  suturing.     If  the  obstruction  is  at  the  cy 
duct,  the  gall-bladder  may  be  removed;  but  if  in  the  common  duct  and  ot 
wise  inoperable,  a  communication  must  he  made,  if  possible,  between  \\v^ 
bladder  and   the    duodenum  (cholecystenterostomy).     A   contra^^|^ 
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sequence  of  the  diseased  condition.     Extension  from  the  liver  takes  place  by 
continuity  and  the  colon  and  pylorus  aoon  become  affected. 

The  disease  occurs  in  women  with  the  same  relative  frequency  as  does 
cholelithiasis,  namely,  three  times  as  often  as  in  men;  in  both  affections  the 
age  of  the  patient  is  identical,  namely,  between  fifty  and  sixty.  The  disease 
arises  commonly  in  the  fundus;  less  frequently  it  is  observed  in  the  ducts. 
The  walls  of  the  viscus  are  infiltrated  and  greatly  thickened,  only  a  small  cavity 
remaining,  which  is  usually  occupied  by  calculi;  in  a  few  instances  villous 
processes  of  the  disease  have  been  found.  Seeding  dissemination  in  the  peri- 
toneal cavity  may  occur  from  the  bursting  of  a  budlike  projection  on  the 
serous  covering  of  the  gall-bladder.  Secondary  deposits  occur  in  the  liver  and 
the  lymphatic  glands  in  the  portal  fissure  are  involved. 

Jaundice  is  present  in  about  one- 
third  of  the  cases.  The  disease  usually 
proves  fatal  in  atiout  six  months. 

In  the  rare  instances  in  which  the 
disease  is  found  to  be  limited  to  the  gall- 
bladder, in  cases  suitable  for  exploratory 
abdominal  section,  attempts  may  be 
made  at  removal.  Even  secondary 
growths  in  the  liver  have  been  success- 
fully remo\ed  with  the  gall-bladder 
(R  o  b  s  o  n). 

Sarcoma  of  the  gall-bladder  is  occa- 
sionally found.  Simple  growths  of  the 
gall-bladder  and  in  the  common  duct  are 
rare.  The  reported  cases  have  been  in- 
stances of  fibromas,  villous  growths,  papil- 
lomas, and  adenomas.  Tiie.se  probably 
form  the  basis  of  carcinoma.''. 
Fm  418.— r*st-KF  OF  G«LL-Bi.«r>nEii,  Tumors  formed  by  the  gall-bladder 

A,ranierousgro«iii;  B, gall-aionea.  itself  are  due  principally  to  distention 

with  bile,  concretions,  pus  (empyema), 
mucus  (dropsy  of  the  gall-bladder),  and  hydatid  cysts.  Oases  of  calcified  gall- 
bladder and  adipo.se  thickening  of  the  walls  occur.  These  enlargements  may  vary 
in  size  from  the  almost  imperceptible  gall-bladder  filled  with  gall-stones  to  those 
of  considerable  proportions  due  to  hydatids.  The  enlargement  takes  place 
downward  and  forward,  as  a  rule.  The  position  of  tlie  tumor  varies  with  the 
size  of  the  li\er.  In  uncomplicated  cases  the  pear-shaped  outline  may  be  made 
out.  the  ma.ss  having  some  mobility;  the  sulcus  Ijetween  it  and  the  liver  may 
be  percepti!>le.  Pres.sure  from  the  right  loin  (bimanual  palpation)  may  ren- 
der it  more  distinct.  Placing  the  patient  in  the  knee-chest  position  may 
bring  it  out  more  cleiirly  (Robson).  Fluctuatiim  can  rarely  be  ob- 
tained. Distention  of  the  surrounding  intestines  renders  percussion  unre- 
liable. The  tumor  may  be  seen  to  move  with  the  respirations,  in  cases 
in  which  there  arc  few  or  no  adhesions.  Tenderness  is  a  variable  symptom, 
depending  on  local  peritonitis  when  present,  lilocking  of  the  common  bile- 
duct  may  cause  jaundice.  This  symptom,  associated  with  a  tumor  in  this^^_ 
region,  should  always  give  rise  to  a  suspicion  of  malignant  disease  of  th;^^^ 
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discharge  of  the  bile  may  lead  to  death  from  an  excessive  accumulation  of  bile 
in  the  blood  (cholemia).  The  radicles  of  the  hepatic  ducts  become  dilated 
and  degenerative  changes  in  the  liver  ensue.  The  feces  become  light  gray 
or  clay-colored.  Movable  kidney  may  be  associated.  Bacterial  infection 
occurring,  inflammatory  affections  of  the  liver  and  gall-bladder  arise  {vide 
supra,) 

When  gall-stones  are  formed  in  the  hepatic  ducts  and  their  radicles  their 
migration  to  the  common  duct  and  thence  into  the  duodenum  takes  place. 
When  formed,  as  they  most  frequently  are,  in  the  gall-bladder  they  pass  into 
the  cystic  duct  and  on  to  the  intestine.  The  gall-stone  may  become  lodged  in 
the  narrowest  part  at  the  diverticulum  of  Vater,  whence  it  may  be  gradually 
forced  by  the  pressure  of  bile  behind  it  into  the  duodenum  and  finally  dis- 
charged with  the  feces.  Superficial  ulceration  at  the  point  of  impaction 
sometimes  produces  subsequent  stricture.  Deep  ulceration  is  followed 
by  perforation  into  adjoining  hollow  viscera  or  through  the  abdominal  wall. 
Unusually  large  stones  may  produce  death  from  intestinal  obstruction  or  per- 
foration (see  Ulceration  of  the  Gall-bladder  and  Bile-ducts). 

The  treatment  of  cholelithiasis  consists  in  the  administration  of  alkaline 
saline  waters  (particularly  hot  Carlsbad),  which  act  by  stimulating  the  peris- 
talsis of  the  digestive  tract,  in  which  the  biliary  passages  take  part.  This  and 
the  increased  flow  of  blood  to  the  parts  are  beneficial.  Injections  of  large 
quantities  of  hot  water  per  rectum  are  recommended  for  the  same  purpose. 
So-called  solvent  remedies  are  worthless.  The  system  of  diet  and  exercise 
adopted  at  certain  watering-places,  together  with  the  administration  of  large 
quantities  of  diluents,  principally  water,  sometimes  gives  beneficial  results. 
The  concretions  passed  after  the  administration  of  olive  oil,  a  much  vaxuited 
remedy,  are  not  biliary  calculi,  but  consist  of  oleic,  palmitic,  and  margaric  acids 
combined  with  lime.     Oleate  of  soda  may  be  tried. 

The  indications  for  operative  interference  are  the  following  :  (1)  the 
failure  of  medical  treatment  to  relieve  the  symptoms  attributable  to  the 
presence  of  gall-stones;  (2)  the  presence  of  sequels  of  cholelithiasis,  namely, 
phlegmonous  cholecystitis  and  gangrene,  ulceration  of  the  gall-bladder  and 
perforation  into  the  abdominal  cavity,  and  infective  cholangitis. 

Among  exploratory  operative  measures  puncture  and  "sounding"  for 
gall-stones  should  be  discouraged  and  replaced  by  a  small  exploratory  incision 
under  local  or  spinal  cocainization,  if  necessary. 

In  all  operations  on  the  gall-bladder  or  its  ducts  a  sand-bag  should  be  placed 
under  the  back  (R  o  b  s  o  n  ,  see  Fig.  419)  and  a  vertical  incision  separating 
the  fibers  of  the  right  rectus  muscle  employed.  In  order  to  gain  more  room 
the  inner  half  of  the  muscle  may  be  divided  by  an  incision  at  the  costal  margin 
extending  to  the  ensiform  cartilage. 

The  particular  operative  measure  to  be  applied  in  the  individual  case  can- 
not be  decided  on  until  the  abdomen  is  opened.     The  conserv^ative  operatio 
consists  of  incision  (cholecystotomy) ;    the  radical  procedure  is  extirpatio 
(cholecystectomy) . 

Thorough  exposure  and  digital  exploration  should  be  made  as  soon  as  tiZ 
abdomen  is  opened,  before  proceeding  further. 

Incision  of  the  gall-bladder,  after  it  has  been  exposed  by  a  longitu^^ 
incision  through  the  right  rectus  muscle,  is  preceded  by  aspiration  to 
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the  tension  and  prevent  unnecessary  soiling  of  the  peritoneum.  If  the  gall- 
bladder  can  be  brought  easily  into  the  abdominal  wound,  it  may  be  sutured  to 
the  aponeurotic  structures  at  the  upper  angle  of  the  wound  (not  the  skin), 
and  then  incised  and  a  drainage-tube  introduced.  The  preferable  nietlnKi, 
however,  is  that  by  invagination,  in  which  case  the  rubber  tube  is  to  be  sur- 
rounde<l  by  a  narrow  strip  of  antiseptic  gauze  and  led  out  of  the  abdominal 
wound  {see  page  51).  Adhesions  quickly  form  about  the  gauze  and  the  siile 
of  the  tube  is  walled  off  by  these.  In  order  to  prevent  unnecessary'  soilinf;:  of 
the  <lressings  with  bile,  the  tube  may  be  led  to  a  receptacle,  either  incorporatwl 
in  the  dressings  or  placed  alongside  the  bed. 

Thorough  exploration  and  clearing  out  of  the  gall-bladder  and  ducts  ah  far 
as  possible  are  necessarj'.  The  scoop  should  be  employed,  antl  the  neck  at  tiic 
site  of  the  cystic  duct,  as  well  as  the  course  of  the  common  duct,  e.-iamined  both 
from  the  interior  and  the  peritoneal  side.  Practically  the  same  steps  are  taken  in 
empyema.    The  operation  in  two  stages  consists  in  exposing  the  gall-bladilcr, 


^tiJ""?  't  if  practicable  to  the  aponeurosis,  and,  if  not,  packing  down  to  the 

^itit  of  intended  opening  with  antiseptic  gauze,  and  incising. 

'^  fitirpation  of  the  gall-bladder  is  indicated  as  follows:    (1)  in  phlegnicm- 

^  cholecystitis  and  its  sequel,  gangrene;  (2)  in  cases  in  which  the  gall-bladder 

.   ^rfcath'  contracted ;  (3)  in  damaged  conditions  of  the  wall  of  the  gall-b!ad<  Ut, 

in  multiple  supeificial  ulcer,  or  in  perforating  ulcer;  (4)  in  stricture  of  tlie 

-^jc  di""^'   t^)  '"^  pronounced  disease  of  the  gall-bladder  walls,  whetlier 

i  flanuno'*"^'  or  arising  from  new  growths.    The  gall-bladder  should  not  be 

rpn  ve*i  '^  '^  common  duct  is  obstructed.     The  technic  includes  blunt  <lc- 


tariiment  ot  the  gall-bladder  from  the  liver,  which  should  be  commenced  at  the 
site  f  (he  cystic  duct,  the  peritoneum  at  the  junction  of  the  two  in^iiis; 
■  .  ,  .  facilitate  this;  ligation  with  catgut  and  division  of  the  cystic  du<l : 
t:a.^-  fttionof  the  stump  by  the  thermocautery,  or  by  applications  of  jnire 
nj.  .*"  carboli''  ^^''  fii"illy.  the  leading  of  a  "safety"  strip  of  gauze  from 
the  "^t"    f  the  at "^"^l?  """^  °"*  °^  *  separate  opening  made  laterally  close  to  Ihe 

nlw*'  This  metb'^  '^  dmnage  is  deagned  to  prevent  the  o '  — '- ■' 

hemis. 
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In  whatever  direction  the  drainage  strips  are  led  they  should  be  kept,  as 
far  as  possible,  from  coming  in  contact  with  the  stomach  and  duodenum,  in 
order  to  prevent  the  formation  of  adhesions  in  these  regions  and  the  future 
occurrence  of  troublesome  symptoms  from  this  cause.  The  original  operation 
wound  is  closed. 

The  causes  of  failure  of  relief  of  S3rmptoms  following  operations  for  gall- 
stones are  as  follows:  (1)  delay  in  seeking  surgical  relief;  (2)  incomplete 
removal  of  stones;  (3)  secondary  obstruction  of  the  cystic  duct;  (4)  insufficient 
drainage,  particularly  in  cases  of  accompanying  chronic  pancreatitis;  (5) 
overlooked  stones  in  the  common  duct;  (6)  post-operative  adhesions  (W  . 
J  .   Mayo). 

THE  PANCREAS 

Inflammations  of  the  pancreas  are  rare.  In  all  probability  they  are  most 
frequently  due  to  extension  of  infectious  inflammation  along  W  i  r  s  u  n  g  '  s 
duct  from  the  ampulla  of  V  a  t  e  r  at  the  duodenum.  In  cases  in  which  no 
accessory  pancreatic  duct  enters  the  duodenum  independently  a  gall-stone 
lodged  low  down  in  the  common  duct  will  cause  obstruction  to  the  flow  of 
pancreatic  secretion  and  lesions  of  the  pancreas  will  result  (O  p  i  e  ,  Lund). 
Pancreatic  lesions  may  occur  in  the  course  of  infectious  diseases,  e.  g,y  typhoid 
fever,  as  either  an  interstitial  inflanmiation  or  a  parenchymatous  degeneration. 
Acute  pancreatitis  is  sometimes  associated  with  hemorrhages  (hemorrhagic 
pancreatitis),  and  gangrene  or  necrosis  of  the  pancreas  sometimes  follows 
acute  inflammation.  Repeated  attacks  of  collapse,  with  intervals  of  apparent 
improvement,  characterized  the  clinical  course  in  three  cases  of  acute  hem- 
orrhagic pancreatitis  observed  by  the  author.  This  has  also  been  noted  by 
F  i  t  z  .  Death  may  occur  suddenly  in  consequence  of  hemorrhage  of  the 
pancreas  (pancreatic  apoplexy).  The  loss  of  blood  is  strikingly  small  in 
these  cases.  In  cases  of  hemorrhagic  and  gangrenous  pancreatitis  the  fat  in 
the  neighborhood  of  the  pancreas  undergoes  fat  necrosis  (Balser).  This 
may  occur  with  or  without  hemorrhage  and  lead  to  sudden  death.  Hemor- 
rhage may  take  place  from  rupture  of  a  vessel  in  the  wall  of  a  cyst  and  the  latter 
in  its  turn  may  rupture.  The  large  amount  of  thin  brownish  fluid  found  on 
abdominal  section  in  cases  of  acute  pancreatitis  (four  cases  in  my  experience) 
is  probably  due  to  this.  Suppurative  pancreatitis  may  result  primarily  from 
direct  infection  from  within  the  intestinal  canal,  from  indirect  infection  following 
the  access  of  pyogenic  microorganisms  from  the  blood,  or  secondarily  from  ex- 
tension of  a  peripancreatic  pyemic  abscess  or  other  infectious  inflammation 
in  the  neighborhood  (ulcer  of  the  stomach,  retroperitoneal  abscess,  etc.). 

Pancreatitis  may  be  acute,  subacute,  or  chronic.  The  acute  form  is  usually 
ushered  in  by  sudden  pain  in  the  upper  abdominal  region,  accompanied  by 
collapse  and  followed  by  vomiting.  Obstipation  is  a  prominent  symptom  and 
usually  leads  at  first  to  a  diagnosis  of  intestinal  obstruction  (F  i  t  z).  Diarrhea 
may  follow  if  the  patient  survives.  There  is  tenderness  between  the  umbilicus 
and  the  ensiform  cartilage,  and  distention  in  the  same  locality.  The  cUnicaT 
picture  is  that  of  peritonitis  in  the  upper  abdominal  region.  SV\^\,  \aA3Jid\c^^, 
from  associated  catarrh  of  the  bile-ducts  is  present.  The  faci^^  ^^^leasion 
anxious.    The  temperature  varies  from  normal  to  subnormal  ^    cvc  \i!^'   '^ 
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of  the  intestinal  coils.  These  float  on  the  surface  of  the  fluid,  while  the  fluid 
sinks  to  the  most  dependent  portion  of  the  abdominal  or  the  pelvic  cavity. 

The  site  usually  selected  is  a  point  in  the  linea  alba,  half-way  between  the 
umbilicus  and  the  pubic  symphysis.  The  bladder  is  first  emptied,  and  the 
trunk  of  the  patient  is  partially  raised  in  order  to  float  the  intestines  to  the 
upper  portion  of  the  abdomen.  A  small  incision  is  made  in  the  skin  and  the 
trocar  and  cannula  are  thrust  into  the  abdomen.  A  many-tailed  bandage, 
previously  passed  about  the  body,  is  gradually  tightened  as  the  fluid  flows,  in 
order  to  prevent  syncope. 

The  operation  of  peritoneal  anastomosis,  suggested  by  Talma  of 
Utrecht  and  first  performed  by  Van  der  Meule  (1889),  has  been  per- 
formed for  ascites  arising  from  cirrhosis  of  the  liver.  It  consists  in  securing  the 
omentum  to  the  parietal  peritoneum,  with  the  object  of  promoting  adhesions 
between  these  structures.  The  blood-vessels  which  form  in  these  adhesions 
assist  in  establishing  a  free  collateral  circulation  between  the  portal  system 
and  the  parietal  vessels,  so  that  the  recurrence  of  the  ascites  is  prevented  (see 
page  44). 


THE  STOMACH  AND  INTESTINAL  CANAL 

INJURIES  OF  THE  STOMACH  AND  INTESTINAL  CANAL 

Blows  and  crushing  forces  on  the  abdominal  wall,  such  as  are  produced 
by  a  fall,  a  kick  of  a  horse,  by  being  run  over,  buried  beneath  a  mass  of  earth,  or 
crushed  between  the  buffers  or  couplings  of  railway  cars,  may  cause  rupture 
of  the  stomach  or  intestines,  particularly  if  these  organs  are  filled  with  food  or 
distended  with  gas.  Injury  of  the  small  intestine  may  likewise  occur  from  its 
being  forced  against  the  rigid  spinal  column  by  the  vulnerating  force.  Injuries 
of  these  organs  may  also  occur  from  indirect  violence,  e.  g.,  severe  concussion 
of  the  body  from  falling  from  a  great  height  on  the  pelvis,  the  knee,  etc.  Ruj)- 
ture  may  also  occur  during  an  act  of  vomiting  in  case  of  ulceration,  particularly 
in  the  region  of  the  cardiac  orifice.  Ruptures  from  contusions  of  the  abdomen 
occur  most  frequently  in  the  region  of  the  pylorus  and  the  greater  curv-ature. 
Lavage  in  incompetent  hands  may  produce  rupture  of  the  stomach.  Gunshot 
wounds  of  the  stomach  are  not  very  often  observed.  Of  3717  perforating 
wounds  of  the  abdomen  occurring  during  the  Civil  War,  only  79  gunshot 
wounds  of  the  stomach  are  recorded. 

Ruptures  of  the  intestine  from  blows  on  the  abdominal  walls  or  from 
indirect  force  occur  most  frequently  in  the  neighborhood  of  the  junction  of  the 
duodenum  and  jejunum,  where  the  intestine  is  held  more  firmly  in  position  by 
the  ligamcntum  suspensorium  duodeni  of  T  r  e  i  t  z  .  The  small  intestine  is 
more  frequently  injured  than  the  large  intestine,  owing  to  the  greater  elasticity 
and  thicker  walls  of  the  latter.  When  the  large  intestine  is  ruptured,  the  rup- 
ture takes  place  most  frequently  at  its  points  of  fixation,  namely,  the  flexures. 

Overdistention  of  the  intestine  with  gas  and  feces  occurring  in  connection 
with  intestinal  obstruction  may  cause  rupture,  particularly  in  case  of  patho- 
logic changes,  such  as  carcinoma.     Gangrenous  conditions  following  strangu- 
lation lead  to  rupture.     Erosions  and  ulceration  from  pressure,  or  suppurative 
processes  also  produce  ruptures.     In  punctured  and  gunshot  wounds  of  th^ 
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injury.  The  wound  is  repaired  by  suture  and  the  abdominal  cavity  care- 
fully cleansed.  Delay  not  only  imperils  the  patient's  life  by  permitting 
infection  to  take  place  from  the  extravasated  contents  of  the  stomach  or 
bowel,  but  renders  the  operation  more  difficult,  owing  to  the  presence  of  dis- 
tended coils  of  intestine. 

Suture  of  the  bowel  or  eoterorrhaphy  was  formerly  performed  almost 
exclusively  when  injured  loops  of  Intestine  prola[)sed  through  the  abdominal 
wound,  and  the  surgeon  had  to  deal  usually  with  transverse  and  horizontal 
wounds  at  the  convexity  of  the  bowel.  Complete  transverse  separation  of 
the  bowel  is  rare  in  injuries,  but  is  typic  in  cases  of  resection,  e.  g.,  for  carci- 
noma of  the  intestine,  gangrene,  etc. 

On  opening  the  aMominal  cavity  the  injured  loop  of  intestine  is  isolated 
and  emptied,  fecal  matter  being  prevented  from  re-entering  it  by  intestinal 


[M>  Forceps  ta  Clahpb. 


clamp-s  or  by  a  strip  of  gauze  passed  through  the  mesentery,  grasped  by  an 
artery  clamp  and  twisted  until  occlusion  is  secured  (Fig.  420);  the  weight  of 
the  clanii)  prevents  untwisting;  or  M  a  y  1  a  r  d  '  s  device  for  employing  dis- 
secting forceps  as  clamps  may  be  used  (Figs.  421  and  422),  Special  instru- 
ments have  l>een  devised  for  this  purpose  {see  Fig.  433).  The  entire  remaining 
portion  of  the  abdominal  cavity  is  walled  off  by  gauze  pads.  If  resection  is 
necessarj,  a  row  of  sutures  is  placet!  in  the  mesenterj'  about  half  an  inch  from  the 
intestinal  margin  to  secure  the  vessels,  and  the  gut  is  detached  and  resected  (Fig. 
420).  It  i.s  not  necessan.'  to  remove  a  V-shaped  piece  of  the  mesenterj',  the 
surfaces  of  the  redundant  fold  being  sulisequently  lapped  and  stitched  (Fig.  423), 
The  olde^-t  intestinal  suture,  the  suture  of  the  Four  Masters  (so  called 
by  the  \'enetian  Scho<il,  1520).  consisted  es.sentially  of  suture  of  the  wound 
edges,  as  in  sutures  of  the  skin,  the  intestinal  tube  being  steadied  by  the 
introduction  of   a  cardboard  cylinder,  or  the   trachea  of  a  goose  or  calf. 
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An  improvement  in  1846  conaisted  in  cuttii^  away  the  projecting  edge 
of  the  mucous  membrane  (Duverger)  so  as  to  avoid  prolapse  of  tlie 
latter  into  the  suture  line.  The  un- 
stable character  of  this  suture  in  resist- 
ing pressure  from  within  the  bowel  led 
to  the  search  for  a  suture  that  would 
bring  broader  surfaces  in  contact.  This 
was  possible  only  by  including  in  the  su- 
ture the  serous  covering  of  the  bowel. 
Such  a  suture  was  introduced  in  1826  by 
L  e  m  b  e  r  t ,  who  took  advantage  of 
the  knowledge  possessed  by  the  older  sur- 
geons. Lembert's  suture  is  today  the 
most  important  feature  of  enteroirhaphy. 
It  is  now  applied  in  such  a  manner  that 
the  needle  enters  the  serosa  at  about  one- 
fourth  of  an  inch  beyond  the  wound  edge, 
includes  the  entire  thickness  of  the  bowel  "^^  *"'''  "*  "^iSdr^w^'  ""  ""''"*'"' 
wall  except  the  mucosa,  and  emerges  at 

about  one-eighth  of  an  inch  from  its  point  of  entrance  (Fig.  424).  Tliis  is 
repeated  on  the  opposite  side  of  the  wound,  the  needle  entering  almuf  one- 
eighth  of  an  incli  from  the  edge  of  the  wound  in  the  intestine  and  emorgiiifr  id 
a  point  one-eighth  of  an  inch  from  the  point  of  entrance.  The  suture;?  ;irc 
placed  about  one-eighth  of  an  inch  apart.  They  may  be  interrupte<l,  as  orig- 
inally applied,  or,  as  now  preferred  by  many,  a  continuous  suture  may  l>c  u^ed. 


Pio.  42*.— Thb  Luibebt  SuruBt 


The  weak  point  in  the  L e  m  I]  c  r  t  suture  is  the  fact  that  the  loop  \\h\ 
grasps  the  intestinal  wall  and  the  line  of  traction  of  the  suture  pass  priictioally 
the  same  direction  as  the  blood-vessels  and  circular  muscular  fibers,  the  tlinv 
thereby  meeting  with  comparatively  slight  resistance  in  cutting  its  way  out  \\\i 
teo^on  is  applied.     In  order  to  increase  this  resistance  a  continuous  I.  c  n 


m 


SrtGEMJ  or  JkKiOiaSJkL  AXD  itltic  kbeioss 


b  <r  r  I  mttm  sfwcM  he  nftpitn  in  <orb  a  rriatavr  thu  loe  loop  of  the  thread 
c^Twr*^**!*  v»  ti*  ViCBt  »xi§  «'  tlie  em  'Tlas.  -125  *=*!  435>. 

In  total  transTcrae  mptures  of  tte  bowd,  *f  ««fl  ks  in  resection,  end- 
t/f-«nd  ap^irrfximuifiD  iilat  }«  cinploved.  Tbe  smplest  mrthod  is  to  af^iroxi- 
mate  the  ^noo?  smf  ares  ikst 
the  cfieo  mis  fd  the  fmt  to 
earfa  other  and  apply  a  row  trf 
iitteinipted  mattress  sutuies 
from  the  interior  <i  the  iotcs- 
tine.  inchidiiip  all  its  coats 
(Fie?.  427  and  428).  These 
futures  aie  knotted  inside. 
In  order  to  insure  this,  when 
the  row  is  nearly  completed, 
the  Ua  one  or  two  sutures 
are  parsed  in  the  same  man- 
ner as  the  others,  i.  c,  so  as 
to  brine  their  ends  inside. 
The*  ends  are  now  threaded 
on  a  needle  and  the  latter 
passed,  eye  first,  between  two 
sutures  on  the  opposite  side 
of  the  Imwel  fUjT.  421'M-  The  suture  is  now  tied,  the  knot  slipping  readily  into 
pJa«!  (Up.  4:!(Pj.  A  scoonii  row  of  Lerahert  sutures  may  be  applied  around 
the  rirruniference  for  increased  security.  In  order  to  insure  contact  of  corre- 
H(xin'line  [Wnts  of  the  intestine,  a  suture  is  first  applied  at  the  mesenteric 


the  jnteaiiEt«. 


iill:ichrTiciitiiiiil  it  sends  left  lonp  temporarily  for  convenience  when  the  parts  are 
Hl'-iiili<-4l  l>y  IU1  jissistiuit;  ii  second  similiir  suture  is  applied  at  the  convexity  of  the 
IkiwcI  din'ctly  opjKwitc  the  first.     In  this  way  the  circumference  of  the  bowel 
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is  divided  into  two  equal  parts  (Fig.  428,  C  o  n  n  e  1 1 '  s  method  modified).  Or, 

W  6 1  f  I  e  r  '  s  simple  through-and-through  suture  may  be  applied  (Fig.  431). 

Rapid  approximation  after  resection  may  be  obtuned  by  the  use  of  the 


.-•^tr* 


Murphy  button.  The  button  itself  is  of  metal,  made  in  two  parts,  in  one  ":' 
which  the  pressure  of  the  impinging  edge  is  applied  by  means  of  a  sprin<:.  A 
running  suture,  including  the  whole  thickness  of  the  intestine,  holds  e;Kh  \. :■.'.: 
of  the  button  in  the  opening  of 
the  corresponding  segment,  and 
when  the  two  ends  are  approxl- 
mate<i  and  the  parts  of  the  button 
couple<l  firmly,  a  diaphragm  of 
tissue  in  two  layers,  one  from  each 
endof  the  intestine,  is  formed,  with 
serosa  to  serosa  (Figs.  433. 434,and 
A'-iiy).  This  diaphragm  is  sepa- 
rated finally  by  a  sloughing  process 
from  the  continuous  pressure  of 
the  spring  within  the  button  and 
comes  away  in  the  grip  of  the 
latter.  In  applying  the  numing 
suture  in  the  bowel  ends,  the  first 
stitch  includes  both  layers  of  the 
mcsenten.-  at  its  attachment  to 
the  Iwwel  and  must  pass  twice 
thtt»ueh  the  layers  (backstitched) 

in  onler  to  insure  against  leakage 

at  this  pdint.    The  bowels  are  to 

Ik  kept  in  a  fluid  condition  from  the  first  by  the  adnunigtration  of  a  drairi  • 
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sulfate  of  magnesium  three  or  four  times  a  day.  The  button  comes  away 
per  rectum  in  from  ten  days  to  six  weeks.  In  order  to  do  away  with  the  neces- 
sity for  the  expulsion  of  the  button  the  latter  may  be  made  of  magnesium, 
which  undergoes  disintegration  in  the  intestines  (C  h  I  u  m  s  k  y). 


The  ton  early  sloughing  of  the  diaphragm  before  pro|)er  adhesions  have 
formed  extemallj',  and  consequent  leakage,  or  lodgment  of  the  metal  button 


at  a  point  lower  down  in  the  intestine,  have  been  urged  us  objections  to  the  use 
of  the  Murphy  button.     In  addition,  it  is  necessarj-  to  keep  the  contents 
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margins  of  the  adjacent  .surfaces  between  the  scratch  line  and  the  adjoining 
free  margins  of  the  intestine.  The  openings  are  now  to  be  made  and  the  edges 
of  the  intised  mucous  membrane  which  lie  nearest  each  other,  i.  e.,  on  the 
posterior  aspect,  included  in  a  running  suture  similar  to  the  first;  the  needle 
is  to  be  retained  and  both  ends  of  this,  as  well  as  the  first  suture,  left  lor^. 
An  oval-.shaped  vegetable  bobbin,  made  of  either  a  turnip  or  a  potato,  dipped 
in  hot  paraffin  to  sterilize  its  ext«rior,  and  corresponding  in  size  to  the 
requirements  of  the  case,  is  now  introduced,  each  of  its  flanged  portions  lying 
in  the  corresponding  segment  of  intestine  and  its  groove  corresponding  to  the 
edges  of  the  openings  in  the  intestine  (Fig.  440).     The  mucous  membrane  run- 


ning suture  is  now  comitleteil  anteriorly  and  tied  tightly  about  the  bobbin, 
whicli  is  prevented  from  collapsing  under  the  pressure  of  the  inclutiing  suture 
by  its  oviil  shaix".  The  first  or  seromuscular  suture  is  now  completed  ante- 
riorly and  likcwi^  tieci  aliout  the  liobbin  {Fig.  441).  The  ends  are  cut  short 
anti  a  few  droi>s  of  Wolflrr's  mixture  ajiplied  along  the  suture  line.* 
The  coii.'Jtni-ting  strips  of  gauze  are  now  removed  and  the  intestine  replaced. 
In  all  cases  of  doubt  as  to  fn'cdoni  from  tension  at  the  site  of  the  enteror- 

■nisli  maileliy  ilissolviiisnierpuric  flilorid  incom- 
niltliiitc  ten  i)cr  cciit  of  iodororm. 
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rhaphy  a  small  safety  drain  of  gauze  should  be  led  from  the  site  of  the  sutureil 
intestine  through  the  abdominal  wound.  This  may  be  removed  after  five  or 
six  days. 

In  cases  of  gunshot  wounds  of  the  mesentery  near  the  bowel  w;i!l.  the 
portion  of  intestine  corresponding  to  the  injured  spot  in  the  mesentery-  niu.-^l  Ix' 
resected.  The  peculiarity  of  the  blood-supply  of  the  wall  of  the  irifci^titic  is 
such  that  a  definite  area  of  the  latter  is  liable  to  gangrene  in  such  injuries. 

In  all  methods  of  intestinal  suture,  with  the  exception  of  that  by  tiie 
Murphy  button,  peristalsis  is  to  be  avoided  by  withholding  ingestii  as  much 


lis  pttssiblc  for  the  first  week  and  administering  small  doaes  of  opium  to  restrain 
(hat  which  occurs  fnwn  nourishment  necessarily  given.  If  the  patient  is  fed 
j,y  the  rectum,  in  case  of  suture  of  the  small  intestine  there  is  coniparati\ely 
ly/tl^'  if  »".*'■  peristalsis  excited  in  the  latter.  On  the  other  hand,  if  the  larsic 
,i-f  I  hits  J)eeii  sutured,  feeding  bv  the  rectum  must  be  avoided  and  milk  ami 

^^ff^'°"'catiQjj^ffyl  resection  of  the  bowel,  orenterectomy ,  a«de  from  injury-. 

^aMows:    f/.^^grene  of  agtrangulated  intestinal  loop  (Randolph. 

w^/  CJ)  maii^  ^        tumors  of  tfte  intestine  (Reybard  ,  of  Lyons.  18:5.3) ; 
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(3)  the  cure  of  artificial  anus,  or  anus  preternaturalis  (K  i  n  1  o  c  h  ,  of  South 
Carolina,  ISfti);  (4)  operative  injuries,  accidentally  occurring  in  the  course 
of  the  removal  of  alxlominal  tumors  and  due  to  attempts  to  separate  ad- 
hesions, and  also  in  cases  in  which  the  latter  compel  methodic  removal  of  a 
portion  of  the  bowel  wall. 


Gunshot 

same  general 


» 


and  other  wounds  of  the  stomach  are  to  l>e  treated  on  the 

principles  as  those  of  the  intestinal  canal.  The  stomach  must 
!)c  kept  at  rest  for  a  number  of  <lays  and  nutrient 
^^^  enemas  given.  In  ca.se  of  injun-  near  the  duo- 
m^^^^H  deii;d  junction,  with  a  probabihty  of  stenosis  of  the 
OIHi^^H  pylorus  in  the  future,  the  operation  of  posterior  gas- 
HIH^^^H     tinentemstoiny  <^hi>uld  be  performetl. 

^^V  Gastric   fistulas  some  times  result   from  in- 

juries of  the  stomach.     These  should  l>e  treated 
"l'ii'Itto"-!^'''     ''>■  abdominal    section,  separation  of    the   adhe- 
siiiiiB,  anti  suture  of  tlie  opening  in  the  stomach 


(Billroth,     Esmiirch). 
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Sections  taken  from  intestinal  carcinoma  show  it  to  be  made  up  of  glandular 
recesses,  lined  with  tall  columnar  cells  supported  by  a  dense  connective-tissue 
stroma,  the  proportion  of  which  varies  greatly.  Lymphoid  tissue  is  occasion- 
ally found  to  be  present.  When  the  section  is  made  from  the  mucous  mem- 
brane alone,  the  appearances  under  the  microscope  greatly  resemble  those  of 
adenoma  and  differentiation  is  almost  impossible.  !n  carcinoma,  however, 
the  glands  with  their  characteristic  cells  are  found  in  the  muscular  fasciculi  of 
the  intestinal  wall. 

The  retroperitoneal  lymphatic  glands  are  involved  and  dissemination  is 
often  widespread.  Secondarj'  deposits  are  formed  in  the  liver,  lungs,  kidneys, 
and  Ijones. 

Symptoms. — The  early  symptoms  include  constipation,  which  sometimes 


alternates  with  <liarrhc!i,  and  the  discharge  of  small  crumbling  masses  of  feces. 
Tiic  disease  is  insidious  in  its  <levelo])ment  and  progress,  and  frequently  an 
attack  ijf  intestinal  olist ruction  supervening  on  a  condition  of  chronic  constipa- 
tion first  calls  iiltention  to  its  existence.  Localized  pain  and  obstipation,  com- 
bincil  with  progressive  loss  of  weight,  in  a  person  in  the  cancerous  age  will 
sometimes  Icitd  to  an  iiivestignlion  which  reveals  the  existence  of  a  movable 
alidoniinal  tumor  connected  with  tiie  large  or  small  intestine,  or  of  a  hard  mass 
high  up  in  the  wall  of  ihc  rectum.  In  the  case  of  tlie  latter,  particularly  when 
the  fliscase  is  situated  low  down,  there  may  have  Iieen  some  warning  symptoms, 
such  as  painful  and  ol>structed  defecation,  hemorrhage,  and  the  presence  of  a 
foul  discharge. 
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DiagDosis. — If  the  tumor  is  discovered  early,  it  is  usually  distinctly 
lined  in  connection  with  the  bowel.     Marked  mobility  is  a  characteristic  i 


intestinal  tumor.     Differentiation  from  omental  tumors  is  difficult;  the  hii 
however,  usually  have  their  origin  in  the  bowel.     Adhesions  to  the  pari 
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peritoneum  and  involvement  of  the  abdominal  wall  may  likewise  obscure  the 
diagnosis,  the  growth  simulating  sarcoma  of  the  abdominal  wall.  The  dif- 
ferential diagnosis  of  carcinoma  and  impacted  feces  is  usually  cleared  up  by 
the  effect  of  a  brisk  purgative.  In  the  later  stages  of  carcinoma  progressive 
loss  of  weight  and  strength  and  cachectic  anemia  are  present,  and  finally 
obstruction  to  bowel  movements  (complete  coprostasis)  8uper\'enes.  The 
diagnostic  points  are  the  following;  (1)  the  age  of  the  patient;  (2)  constipation, 
followed  by  obstipation,  and  finally  by  obstruction;  the  last  named  comes  on 
gradually,  and  in  the  absence  of  tumor  or  stricture  of  the  rectum  is  due,  in  the 
large  majority  of  cases,  to  intestinal  carcinoma;  (3)  the  presence  of  a  movable 
tumor  having  its  origin  in  the  abdominal  cavity;  (4)  progressive  loss  of  weight 
and  strength  and  the  presence  of  cachectic  anemia. 

Prognosis, — In  cancer  of  the  small  intestine  death  takes  place  from  in- 
testinal obstruction,  arising  either  from  coarctation  of  the  lumen  of  the  gut, 


intus.'^usception  into  a  dilated  portion  of  the  gut  above,  or  angulation  from 
adhesions.  Fatal  peritonitis  may  take  place  from  perforation  into  the  peri- 
toneal cavity.  Suppurative  nephritis  maj'  carry  off  the  patient  in  rectal 
cancer  involving  the  ureters.  In  otherwise  inoperable  cases  life  is  some- 
times pr()longe<l  and  made  more  endurable  by  an  artificial  anus  (inguinal 
colostomy}. 

Treatment. — The  trealmenf  is  operative  in  properly  selected  cases.  In 
perfonning  entcrcctimiy  for  carcinoma  of  the  bowel,  if  the  site  of  the  tumor  can 
l>e  identified,  the  incision  is  to  be  made  directly  upon  it.  The  involved  portion 
of  bowel  is  to  be  drawn  out  of  the  wound  and  the  remainder  of  the  abdominal 
cavity  well  protecto<l  l.)y  gauw;  pads  to  prevent  soiling.  AI  a  d  e  1  u  n  g  recom- 
mends that  the  unoccupied  portion  of  the  alxlominal  wound  be  temporarily 
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sutured.  Care  should  be  taken  to  make  the  resection  weD  into  healthy  tissue?. 
The  line  of  resection  should  be  made  somewhat  obliquely  from  the  mesenteric 
attachment  to  the  convexity  of  the  bowel.  The  after-treatment  has  t^eeii 
already  dwelt  on  (see  page  67). 

The  statistics  of  enterectomy  for  carcinoma  show  a  remarkable  impr-  vc- 
ment  during  the  past  two  decades.  A  favorable  prognosis  may  be  given  in 
early  cases,  while  in  advanced  cases  the  operation  should  not  be  attempts :. 
the  establishment  of  an  artificial  anus,  or  colostomy,  taking  its  place.  In  ::.e 
rare  instances  in  which  the  carcinoma  is  situated  high  up  in  the  small  intestxe. 
colostomy  is  not  available,  death  being  threatened  by  inanition,  and  elimina- 
tion of  the  bowel,  the  fecal  current  being  **  short-circuited,"  so  to  speak,  by 
intestinal  anastomosis,  must  be  substituted  (vide  infra). 

INTESTINAL  OBSTRUCTION 

Interruptions  of  the  fecal  ciurent  by  stoppage  or  blocking  of  the  intestinal 
canal  may  be  classified  in  a  general  way  as  follows:  (1)  strangulation,  or 
constriction  of  the  bowel  from  without;  (2)  angulation,  or  obstruction  from 
displacement,  or  simple  flexiu^;  (3)  rotation,  or  obstruction  from  twLn  and 
complex  flexure;  (4)  compression,  or  obstruction  from  blunt  pressure  w*rA 
without;  (5)  coarctation,  or  obstruction  from  closure  of  the  intestine  from 
within:  (6)  obturation,  or  plugging  of  the  intestine  from  within:  (7)  copro- 
stasis  from  dynamic  causes,  such  as  intestinal  paresis  and  paralysis  of 
peristalsis. 

The  foUo^^ing  clinical  forms  are  distinguished: 

1.  Internal  Strangulation. — In  this  form  the  constriction,  and  conse- 
quent occlusion,  takes  place  from  without,  and  is  caused  by  (a)  pressure  from 
bands,  the  result  of  pre-existing  peritonitis,  and  from  adhesions  from  the  same 
cause,  the  latter  producing  "kinking"  or  angulation;  (6)  the  presence  of  a 
Meckel's  diverticuliun  (the  renmants  of  the  omphalomesenteric  duct ) : 
(r)  the  slipping  of  a  loop  of  the  intestine  through  a  slit  in  the  mesenten-  or 
omentiun,  or  through  a  normal  opening,  such  as  the  foramen  of  W  i  n  s  1  o  w 
behind  the  hepatoduodenal  ligament;  (c?)  appendicular  inflammator>'  lesions. 
in  which  the  inflamed  appendix  vermiformis  becomes  adherent  in  such  a  manner 
as  to  surround  more  or  less  completely  and  constrict  an  adjoining  l(X)p  of 
intestine  (Fig.  458),  or  produce  obstruction  by  pressing,  as  in  the  case  of  a 
band:  (e)  internal  hernia,  in  which  a  loop  of  intestine  enters  the  duodeno- 
jejunal fossa  and  is  there  imprisoned  by  the  muscidus  suspensorius  duodaii 
of  Treitz  acting  as  a  band. 

2.  Intusstisception. — In  this  form  there  is  invagination  or  telescoping  of 
one  portion  of  the  intestine  into  another,  arising  from  irregular  and  forced 
peristalsis.     Intussusception  does  not  in  itself  produce  complete  obstruction. 
This  arises  from  swelling  of  the  parts  involved  due  to  the  circulatory-  dis- 
turbances, and  from  acciunulation  of  feces.    The  inflanunation  excited  fixes 
the  telescoped  parts  firmly  in  position;    these  may  finally  slough  and  come 
away.    The  invagination  occurs  from  above  downward  and  may  be  limited 
to  five  varieties:   (1)  the  colic,  in  which  the  colon  is  prolapsed  into  itself; 
1;2)  the  iUocccaU  in  which  the  ileiun  is  prolapsed  into  the  ileocecal  aperture;  (3) 
the  tnieric.  in  which  the  small  intestine  alone  is  involved;    (4)  the  colico' 
rectal,  in  which  the  colon  descends  into  the  rectum;   (5)  the  recialj  in  which 
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the  rectum  is  telescoped  into  itself.  There  may  be  several  coexisting  points 
of  intussusception  (multiple  intussusception).  In  a  case  occurring  in  my 
service  at  the  Brooklyn  Hospital  five  different  points  of  intussusception 
were  found  in  the  small  intestine  of  a  three-year-old  infant. 

3.  Volvulus. — This  form  is  characterized  by  a  twist  of  the  bowel  on  its 
mesenteric  axis.  It  occurs  most  frequently  at  the  sigmoid  flexiire.  The 
twist  becomes  more  and  more  pronounced,  with  increasing  distention  of 
the  bowel  above  the  point  of  obstruction.  The  nutrition  of  the  bowel  is 
interfered  with,  early  bacterial  migration  occurs,  followed  by  septic  peri- 
tonitis, the  result  of  which  is  to  fix  the  parts  still  more  firmly  in  their  abnormal 
position. 

4.  Congenital  and  Other  Occlusions  and  Acquired  Strictures. — ^These 
include  (a)  absence  of  a  portion  of  the  intestinal  tube  from  arrest  of  develop- 
ment, such  as  imj^erf orate  anus,  absence  of  the  sigmoid  and  rectum  or  in- 
complete union  between  them,  or  between  the  duodenum  and  the  pylorus, 
etc.;*  (b)  strictures  from  either  malignant  or  benign  morbid  grow^ths,  the 
former  of  which  are  by  far  the  more  frequent;  (c)  cicatricial  stenosis,  the 
result  of  typhoid  and  other  ulcerations;  (d)  occlusion  by  pressure  from 
growths  springing  from  the  pelvis,  from  abdominal  tumors,  or  from  the 
presence  of  inflammatory  exudates  about  the  bowel. 

5.  Fecal  Obstruction. — Impaction  of  fecal  matter  in  an  isolated  portion 
of  the  intestinal  tube,  due  to  local  arrest  of  peristalsis,  results,  if  sufficiently 
prolonged,  in  panilysis  of  the  involved  portion  of  the  bowel.  With  increase  in 
the  size  of  the  mass  and  its  desiccation  and  hardening,  obstruction  from 
plugging  of  the  bowel  results.  Its  most  frequent  seat  is  the  large  intestine  in 
the  neighborhood  of  the  cecum.  The  nutrition  of  the  wall  of  the  bowel  may  be 
interfered  with  by  the  pressure  of  the  hardened  mass,  which  may  be  followed 
by  bacterial  infection  of  the  surroundings.  It  is  observed  oftenest  in  females 
and  follows  most  frequently  habitual  constipation  and  a  sedentary  life.  It  may 
be  remotely  due  to  congenital  conditions.  Hysteria  and  hypochondriasis  are 
predisposing  causes.     It  may  depend  on  spinal  cord  affections. 

6.  Foreign  Bodies. — Obstructions  due  to  foreign  bodies  include  those  which 
arise  from  substances  swallowed,  such  as  coins,  buttons,  etc.,  and  certain 
medicinal  substances,  e.  g.^  magnesia  and  bismuth.  Obstructions  from  gall- 
stones, enteroliths,  and  masses  of  lumbricoid  worms  are  to  be  included  in  this 

*  In  a  case  of  intestinal  obstruction  in  an  infant  eighteen  hours  old,  occurring  in  the 

Eractice  of  Dr.  \V.  J.  C  r  u  i  k  s  h  a  n  k,  and  operated  on  bv  me  at  the  Methodist  Episcopal 
[ospital  in  Brooklyn,  in  1896,  a  true  omphalocele  existed,  through  the  diaphanous  cover- 
ings of  which  a  dark  colored  nuiss  could  be  discerned,  moving  with  the  intestinal  tube. 
Vomiting  of  meconium  was  present.  The  mass  was  not  strangulated  in  the  omphalocele. 
The  latter  was  excised  by  an  elliptic  shaped  incision.  The  miiss  was  deliverea  through 
the  abdominjil  wound  and  proved  to  be  a  dilated  portion  of  small  intestine,  which  appeared 
like  an  accoss^)ry  cecinn  nlled  with  meconium.  The  adjoining  proximal  tract  of  small 
intestine  was  likewise  filled  with  meconium.  The  large  intestine  was  empty.  The  pouch 
was  resected.  On  examination  the  specimen  proved  to  be  a  dilated  portion  of  small  intes- 
tine, with  about  half  an  inch  of  small  intestine  leading  from  each  of  its  two  openings.  The 
opening  which  led  in  the  direction  of  the  large  intestine  was  closed  by  a  valveiike  formation 
of  mucous  membrane,  which  efTectuallv  prevented  egress  of  meconium  from  the  sac.  The 
malformation  evidently  originated  at  the  site  of  the  valvelike  fonnation  as  an  abnormalitv 
of  the  mucous  membrane,  and  the  pressure  of  the  accumulating  meconium  in  the  small 
intestine  forced  the  valve  shut  and  led  to  the  formation  of  the  pouch.  The  latter  lay 
just  behind  the  umbilic  o|x»ning,  and  by  its  increasing  distention  and  pressure  led  to 
the  development  of  the  omphalocele.  The  child  was  well  developed  and  healthy  in  every 
other  respect  and  his  recovery  was  uneventful  and  perfect. 
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class.  Ciallstonec  are  most  frequently  arrested  in  the  ileoceal  region;*  en- 
teroliths are  usually  arrested  elsewhere  in  the  small  intestine, 

Symptorns  and  Course  of  Intestinal  Obstruction.— The  onset  nill 
depend  on  the  cause  of  the  obstnietion.  Symptoms  of  a  chronic  and  profires- 
Kive  character  may  lie  present  for  a  time,  when  symptoms  of  acute  obstruction 
suddenly  su|}er\'ene. 

Acute  intestinal  obstruction  is  characterized  by  a  sudden  onset,  ab- 
dominal pain,  nausea  and  vomiting,  and  inability  to  pass  gas  or  feces  after  the 
part  of  the  canal  below  the  point  of  obstruction  has  been  emptied.  Tenesmus 
is  sometimes  present  when  the  obstruction  is  low  down  in  the  large  intestine. 
Distended  coils  of  intestine  sometimes  elevate  isolated  portions  of  the  alidmnituil 
wall,  forming  a  tympanitic  tumor.  Cases  involving  interference  with  fuiu'lion 
of  the  bowel  itself  and  causing  nutritive  and  destructive  changes  in  its  wulls, 
such  as  strangulation  by  bands,  volvulus,  etc.,  may  be  classified  as  hyperacute 
intestinal  obstruction. 

Chronic  Intestinal  Obstruction. — In  cases  of  impacted  feces  diarrhea 
may  tie  present  at  Hrst.  the  mucous  membrane  near  the  impaction  liecoming 
irritated  and  furnishing  a  hypersecretion,  which  passes  alongside  the  impacted 
mass,  carrying  some  fecal  matter  with  it.  As  the  obstruction  becomes  prn- 
nounccd.  there  is  a  sense  of  fullness  and  weight  in  the  aMomen,  anorexia,  etc. 
There  may  be  pain  on  pressure.  When  the  obstruction  is  due  tt>  malignant 
disease  of  the  bowel  wall,  constipation,  and  hi  some  instances  pain  and 
localized  tenderness,  increased  bj'  the  administration  of  cathartics,  will  form 
part  of  the  previous  historj-.  There  is  increasing  difficulty  in  mo\'ing  tiie 
IxrwelH.  loea  of  weight  and  strength,  and  anemic  cachexia. 

In  all  cases  of  intestinal  obstruction,  whether  acute  from  the  outset  or  de- 
veloping slowly,  when  the  obstruction  becomes  complete,  practically  the  same 
cUoical  picture  is  presented,  though  the  individual  features  of  this  ma\'  xnry 
somewhat,  according  to  the  seat  of  the  obstruction.  These  are,  in  the  main, 
pain,  anxious  ixjunlenance,  hiccough,  persistent  vomiting,  followed  by  fecal 
vomiting,  tumultuous  peristalsis  in  the  beginning,  distention,  typic  collapse, 
vaaoniotor  pnnilysis  from  the  effects  of  stercoremia  on  the  nervous  sysleni 
89  manifested  by  a  bluish-red  color  of  the  surface,  lowered  temperature,  and 
fcdilc  pulse.  In  malignant  disease  of  the  tower  bowel  the  stools  are  stained 
with  blood.  Tenesmus  followed  by  bloody  mucus  passed  per  mduni,  is 
spmally  ('haracteristic  ni  intussusception.  I.ncalized  peritonitis  giving  rise 
to  tenderness  may  l)e  present  in  imy  fomi,  but  occurs  with  special  rapidity  in 
Vfilvuhw  on  account  of  the  earh'  interference  with  the  nutrition  of  the  bowel 
from  the  twist  in  the  mescnten.-. 

Diagnosis  of  Intestinal  Obstruction. — The  diagnostic  acimien  of  tlie 
pnctitioncT  will  not  l)e  so  frequently  taxed  in  determining  the  existence  of 
obstruction  as  in  deciding  on  its  character  and  seat,  though  acute  enteritis, 
vute  poisoning,  and  strangulated  hernia  have  all  l>een  mistaken  for  intestinal 
obstnu-'tjon  wnthin  the  abdomen.    The  most  frequent  diagnostic  errors,  liow- 

•  III  ft  cane  (ip«niI«(J  on  by  lue  ((ir  Dr.  H.  P.  B  e  n  d  e  r  ,  the  obatruction  was  found 
to  he  dire  to  u  i^nUsloiiR.  wltich  under  nrdinary  circumstuncee  could  liave  easily  ii;iHseil 
Ihruujthlhr  intnsrinAl  caiial.  It  wiu  srrealGd,  however,  ut.  the  site  of  a  strictiu?  result  in;:: 
tram  B  cnrcinuiimlviu  uifiltmtiun  of  iW  I>owfI  ws.ll,  which  of  ittielf  had  uot  entToachcdRiiffi- 
dcatly  upon  the  lumen  of  thn  pit  to  give  rise  to  obstructiTC  eymptoma  until  it  seized 
to  «mM  Uip  p«Nwg»  of  thu  KalMtona. 
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ever,  relate  to  appendicitis  and  peritonitis  (see  pages  96  and  37).  A  careful 
weighing  of  all  the  facts  obtainable  in  the  history  of  the  case  will  be  necessary 
first,  after  which  the  surgeon  will  endeavor  to  obtain  additional  light  as  to  the 
location  of  the  lesion.  This,  the  so-called  anatomic  diagnosis,  is  always 
difficult,  and  frequently  impossible  without  the  aid  of  exploratory  abdominal 
section.  In  all  varieties  and  situations  of  intestinal  obstruction  the  seat  of 
pain  is  likely  to  be  either  at  or  near  the  umbilicus,  or  generally  diffused.  Ten- 
derness is  not  always  present,  and  its  situation  is  rarely  suggestive,  much  less 
diagnostic.  From  the  greater  frequency  of  early  fecal  vomiting  in  obstruc- 
tion situated  in  the  small  intestine,  this  symptom  may  be  of  some  service  in  the 
differentiation.  A  tumor  felt  by  the  finger  in  the  rectum  or  vagina  is  sug- 
gestive of  intussusception  in  an  acute  attack.  A  stricture  felt  in  the  rectum 
by  digital  exploration,  or  other  evidences  of  disease  in  this  locality,  will  be 
diagnostic.     Exploration  with  the  entire  hand  in  the  rectum  is  not  justifiable. 

Obstruction  high  up  in  the  small  intestine  is  characterized  by  moderate 
distention  at  the  upper  portion  of  the  abdomen,  with  flatness  below  and  at  the 
sides.  In  duodenal  and  jejunal  obstruction  the  vomiting  is  not  so  markedly 
fecal.  When  the  obstruction  is  in  the  ileum,  the  fecal  vomiting  is  finally  pro- 
nounced, the  distention  is  at  first  central  but  becomes  general  as  the  distended 
coils  of  small  intestine  overlap  the  colon.  There  may  be  scantiness  of  urine  in 
obstruction  in  the  small  intestine. 

Obstruction  in  the  Large  Intestine. — If  the  lower  portion  of  the  colon  is 
involved,  there  may  be  tenesmus,  and  bloody  and  mucous  discharges,  with 
perhaps  indican  in  the  urine.  Differences  between  the  extent  of  tympanitic 
distention  in  obstruction  of  the  small  intestine  and  its  extent  in  obstruction  of 
the  large  intestine  are  not  sufficiently  pronounced  to  be  of  service  except  very 
early  in  the  case.  Attempts  to  measure  the  capacity  of  the  portion  of  large 
intestine  below  the  seat  of  obstruction  are  sometimes  made  with  indifferent 
success,  but  they  are  a  waste  of  time. 

Proportionate  Occurrence. — Fully  35  per  cent  of  all  cases  of  obstruction 
are  due  to  intussusception,  and  about  one-half  of  the  obstructions  found  in  the 
large  intestine  are  due  to  this  condition;  volvulus  is  next  in  frequency  (30 
per  cent).  Strangulation  by  bands,  inflammatory^  adhesions,  appendicular 
lesions,  diverticula  and  true  internal  hernias  constitute  about  35  per  cent  of  all 
the  cases  of  intestinal  obstruction.  Of  the  remaining  30  per  cent,  one-half 
are  due  to  volvulus,  the  majority  of  which,  as  has  just  been  stated,  occur  in 
the  large  intestine,  and  are  included  in  these  figures.  Of  the  15  per  cent  still 
unaccounted  for,  8  per  cent  are  due  to  abnormal  contents,  of  which  gall- 
stones are  the  most  frequent,  and  7  per  cent  to  tumors,  cicatricial  contractions, 
and  strictures  from  neoplasms  in  the  bowel  wall.  Of  the  cases  of  obstruction 
occurring  in  the  large  intestine  alone,  50  per  cent  are  due  to  intussusception 
and  30  per  cent  to  volvulus,  the  remaining  20  per  cent  being  credited  to  tumor 
pressure  and  strictures  from  morbid  growths  in  the  bowel  wall.  Of  the  cases 
of  obstruction  occurring  in  the  small  intestine  alone,  75  per  cent  are  due  to 
internal  strangulation.  Next  in  frequency  comes  obstruction  by  gallstones 
(14  per  cent).  \  olvulus  is  not  frequently  met  with  in  this  locality,  though  cases 
are  sometimes  observed,  and  occlusion  from  tumor  pressure  is  still  more  rare. 
These,  and  the  presence  of  malignant  disease  in  the  small  intestine,  make  up 
the  remaining  11  per  cent  of  cases  of  intestinal  obstruction  in  that  region. 
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Intussusception  is  much  more  likely  to  be  present  in  children,  and,  with  its 
abdominal  tumor,  bloody  stools,  and  rectal  tenesmus,  is  much  more  easily 
recognized  than  any  of  the  other  forms.  Fully  75  per  cent  of  the  cases  occur  at 
or  near  the  ileocecal  junction.  Intussusception  rarely  occurs  after  the  aire  of 
thirty.  Cancer,  on  the  other  hand,  is  essentially  a  disease  of  middle  and 
advanced  life.  It  is  most  frequently  found  at  or  below  the  sigmoid  flexure. 
Volvulus  rarely  occurs  before  the  age  of  forty,  and  affects  males  more  than 
females;  in  at  least  50  per  cent  of  the  cases  the  twist  is  at  or  near  the  siinin):'i 
flexure.  It  is  occasionally  found  involving  the  lower  portion  of  the  ileum.  In 
rare  cases  nearly  the  entire  small  intestine  is  found  to  be  twisted  (A  s  h  1  y  . 
I  have  observed  a  similar  case. 

Nomnalignant  strictures,  as  well  as  those  due  to  malignant  disease,  are 
found  most  frequently  at  or  below  the  sigmoid. 

Analysis  of  Symptoms. — In  obstruction  in  the  duodenum  and  jejunui:; 
vomiting  is  an  early  symptom,  but  it  is  not  fecal  in  character.     In  obstruct i«  »ns 
situated  lower  down  in  the  small  intestine  it  is  also  an  early  s}Tnptom.  but  it 
soon  becomes  fecal.     It  is  longer  delayed  in  the  large  intestine,  is  less  severe. 
and  may  not  become  fecal  imtil  later,  if  at  all.     Pain  is  an  early  and  proniineri: 
symptom  in  strangulation,  as  compared  with  the  other  forms  of  obstruct :••::. 
except  volvulus;  when  it  is  present  in  vohnilus  it  is  due  to  the  early  rM<  ur- 
rence  and  rapid  spread  of  the  peritonitis.     In  strangulation  and  voh-ulus  the 
involved  portion  of  the  bowel  alone  becomes  the  seat  of  distention  at  first,  anl 
this  portion  is  free  from  peristaltic  movement,  owing  to  the  mechanic  fixation  «»i 
its  mesenterj'  at  the  point  of  constriction.    In  strangulation  low  down  the  {>  >r- 
tion  of  the  bowel  above  the  strangulation  fills  up  slowly,  while  in  strangulation 
high  up  this  becomes  distended  more  rapidly.     In  obstruction  by  plugging  t  ij- 
distention  decreases  in  the  direction  of  the  stomach  and  the  interference  v.  ith 
peristalsis  is  less  pronounced.    Peritonitis  forms  a  part  of  the  previous  h:st«  -ry 
of  internal  strangulation  in  68  per  cent  of  all  the  cases,  and  in  12  per  cent  there 
have  occurred  previous  symptoms  of  partial  or  complete  obstruction.     Peri- 
tonitis is  present  early  in  volvulus.    In  cases  of  obstruction  from  gallstones  a 
pre\'ious  histor>'  of  inflanmiatory  symptoms  in  the  neighborhood  of  the  gall- 
bladder or  duodenum  may  sometimes  be  obtained,  as  well  as  a  history-  of  biliar} 
colic  and  jaundice,  suggesting  cholelithiasis.    Gallstones  sufficiently  large  to 
cause  obstruction  pass  directly  into  the  bowel  by  ulceration  and  perforation  <*: 
the  gallbladder.    Early  vomiting  and  prostration  are  significant  of  involve- 
ment of  the  small  intestine  in  the  obstruction;  tenesmus  and  bloody  stools  are 
strikingly  characteristic  of  that  of  the  large  intestine.    A  histor}-  of  subacute 
onset  and  chronic  course  is  obtained  in  fecal  impaction,  together  with  t:.^- 
presence  of  an  irregular  tumor  in  the  course  of  the  large  intestine,  where  'r. 
occurs  most  frequently.    A  previous  history  of  constipation  and  obstipation 
in  a  person  in  middle  or  advanced  life,  together  with  th^  presence  of  a  movable 
abdonunal  tumor,  the  obstruction  being  often  slow  in  its  development.  n.ore 
rarely  acute,  will  point  to  malignancy  as  the  cause  of  the  obstruction.    Loss  of 
weight  and  strength,  and  finally  anemia  and  cachexia,  are  strongly  corTo}*f}T- 
ative.    Further,  the  possibility  of  the  occurrence  of  intestinal  obstruction 

irom  more  than  one  cause  shoidd  be  borne  in  mind  (ride  supra). 

In  general  terms  it  may  be  stated  that  the  existence  of  either  intenial 

strangulation  or  volvulus  is  rendered  highly  probable  by  violent  onset,  severe 

^<i  persistent  pain,  and  the  occurrence  of  early  and  profound  collapse. 
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Finally  and  above  all,  with  the  certainty  that  he  has  to  deal  with  a  case  of 
intestinal  obstruction,  the  surgeon  should  not  waste  valuable  time  in  speculat- 
ing as  to  its  character  and  seat  (attempts  to  determine  these  amount  to  this 
only  too  frequently) ,  but  should  proceed  at  once  to  perform  abdominal  section, 
for  the  purpose  of  both  confirming  the  diagnosis  and  saving  the  patient's  life. 

(For  differential  diagnosis  from  peritonitis  and  appendicitis,  see  pages  37 
and  101.) 

The  Prognosis  of  Intestinal  Obstruction.— All  cases  of  hyperacute 
intestinal  obstruction,  e.  g.,  those  arising  from  bands,  angulation,  rotation, 
volvulus,  etc.,  invariably  prove  fatal  without  operation.  The  prognosis  in 
operated  cases  will  largely  depend  on  (1)  the  promptness  with  which  the  ab- 
domen is  opened  and  the  bowel  released  from  its  dangerous  environment;  (2) 
the  damage  inflicted  on  the  intestine  and  mesentery;  (3)  the  effects  of  the 
obstruction  on  the  system  at  large. 

The  prognosis  is  more  favorable  in  obstruction  from  causes  residing  within 
the  gut,  such  as  foreign  bodies,  gallstones,  fecal  impaction,  etc.,  as  well  as  oc- 
clusion from  tumor  pressure  and  masses  of  inflammatory^  exudates.  The 
mortality  in  all  forms  is  high,  however,  unless  they  are  operated  on  early.  If 
operative  interference  is  not  undertaken  until  the  patient's  strength  is  ex- 
hausted or  general  peritonitis  has  supervened,  a  fatal  result  is  to  be  expected, 
and  an  undeserved  opprobrium  is  cast  upon  the  surgeon's  work. 

Abdominal  Section  for  Intestinal  Obstruction. — The  incision  is  made 
in  the  median  line  (see  page  29).  The  search  for  the  point  of  obstruction 
must  be  methodic.  It  should  commence  below  the  umbilicus  and  the  ingui- 
nal regions  should  be  examined  first.  If  the  obstruction  is  situated  in  any 
part  of  the  large  intestine  or  in  the  lower  portion  of-  the  small  intestine,  a 
distended  loop  above  the  obstruction  presents  itself  in  the  wound  (Senn). 
If  the  cecum  is  distended,  the  cause  of  the  obstruction  is  below  this;  otherwise 
it  is  above.  In  all  forms  of  intestinal  ol)struction  the  pale,  empty,  and  con- 
tracted portion  i)elow  the  obstruction  is  always  found  in  the  pelvis,  where  it 
is  forced  ])y  violent  peristalsis  after  the  expulsion  of  its  contents.  The  dis- 
tended portions  being  specifically  high,  and  the  pelvis  being  too  small  to  hold 
the  ballooned  loops,  the  latter  rise  to  the  abdominal  cavity.  When  collapsed 
intestine  is  found,  the  point  of  obstruction  will  be  found  where  this  commences 
and  the  distended  portion  terminates.  The  character  of  the  obstruction  is  now 
determined  and  measures  taken  to  relieve  it.  This  may  involve  (1)  simple 
section  of  a  constricting  band ;  (2)  the  removal  of  a  gallstone,  enterolith,  or  other 
offending  substance  from  within;  (3)  resection  of  the  intestine  if  its  walls  are 
damaged  or  are  the  seat  of  disease  (see  page  60) ;  (4)  intestinal  anastomosis 
and  elimination  of  portions  of  intestine  which  are  the  seat  of  inoperable  ob- 
structive lesions  {mde  infra) ;  (5)  under  circumstances  demanding  prompt 
termination  of  the  operation,  the  formation  of  an  artificial  anus  for  purposes 
of  temporary  relief.  The  parts  to  be  operated  on  must  be  brought  outside 
the  abdominal  cavity  whenever  possil)le  and  be  well  protected  by  large  gauze 
compresses. 

Excessive  distention  may  embarrass  the  search  and  compel  resort  to 
eventration,  with  or  without  puncture  of  the  intestine,  the  abdominal  incision 
being  enlarged  if  necessar>^  (K  u  m  ni  e  1).  Attempts  at  replacement  of  greatly 
distended  intestinal  coils  frequently  result  in  injury  to  the  latter.     Besides,  as 
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intestine  (Fig.  442).  Should  the  bowel  at  this  point  threaten  gangrene,  more 
bowel  should  be  invaginated  until  healthy  bowel  is  reached.  The  suture  should 
include  both  the  serous  and  the  muscular  layer  of  the  bowel.  The  bowel  con- 
stituting the  sheath  or  intussuscipiens  is  opened  by  a  longitudinal  incision  and 
the  intussusceptum  or  invaginated  portion  exposed.  The  latter  is  then  drawTi 
through  the  incision  and  is  excised  as  completely  as  possible.  The  stump 
left  after  the  excision  represents  the  cut  edges  of  the  two  layers  of  bow^el.  These 
layers  are  now  sutured  firmly  together  with  interrupted  sutures  of  silk.  The 
suturing  is  commenced  as  soon  as  a  sufficiently  large  opening  through  which  to 
work  is  obtained.  The  last  suture  must  include  the  stump  of  the  mesentery 
before  the  section  is  finally  completed.  The  stump  is  now  dropped  back 
through  the  incision  into  the  lumen  of  the  intussuscipiens  and  the  longitudinal 
incision  is  closed. 

If  the  intussusceptum  cannot  be  drawn  out  through  the  longitudinal  in- 
cision in  the  bowel,  it  must  be  divided  in  situ  and  sutured  as  before.  This, 
however,  adds  some  difficulties  to  the  operation. 

In  closing  the  abdomen,  if  there  is  any  suspicion  as  to  the  state  of  the  bowel, 
a  gauze  strip  should  be  laid  at  the  site  of  the  operation  and  led  out  of  the  ab- 
dominal wound. 

(For  after-treatment  of  abdominal  section,  see  page  31.) 

In  cases  of  intestinal  paralysis  in  which  death  threatens  from  overdisten- 
tion  and  septic  absorption  the  abdomen  should  be  opened,  the  bowel  incised 
in  a  number  of  places  and  sutured  after  evacuation,  and  an  artificial  anus 
formed  in  the  area  of  greatest  distention.  The  latter  may  close  spontaneously 
if  the  patient  recovers,  or  it  may  be  cured  operatively. 

CARCINOMA  OF  THE  STOMACH 

In  liability  to  cancer  the  stomach  ranks  next  to  the  mammary  gland  and 
the  uterus.  The  disease  originates  in  the  glandular  apparatus  of  the  gastric 
mucous  membrane  and  is  most  commonly  situated  at  or  near  the  pylorus. 
The  cardiac  orifice  is  attacked  in  about  10  per  cent  of  the  cases  (B  r  i  n  t  o  n). 
The  disease  attacks  the  fundus  in  less  than  1.5  per  cent  of  the  cases 
(Welch).  The  edges  of  gastric  ulcers,  and  cicatrices  which  mark  the  site 
of  old  ulcers,  are  believed  to  be  favorite  points  for  their  development. 

The  disease  invades  the  muscular  coat  and  often  extends  to  the  serous  coat  as 
well.  The  further  course  of  the  local  disease  includes  pyloric  obstruction  when 
the  disease  is  situated  at  this  orifice,  infiltration,  ulceration  and  sloughing  of 
the  mucous  membrane,  and  bleeding.  Involvement  of  the  serous  surface  leads 
to  the  formation  of  adhesions  to  the  surrounding  structures.  In  this  manner 
a  mass  is  fonned,  consisting  of  the  omentum  and  transverse  colon,  w4th  ad- 
hesions to  the  liver  and  sometimes  to  the  parietal  peritoneum.  The  omental 
tissues  in  the  mass,  as  well  as  the  gastric  carcinoma  itself,  sometimes  undergo 
colloid  or  myxomatous  degeneration.  The  disease  extends  along  the  lesser 
curvature  from  the  cardiac  and  pyloric  extremities;  exceptionally  it  may 
extend  along  the  duodenum  from  the  pylorus.  The  disease  finally  invades 
the  liver  and  gall-l)ladder,  the  pancreas,  colon,  spleen,  and  diaphragm  through 
the  medium  of  the  peritoneal  adhesions.  Owing  to  the  comparative  scarcity 
of  lymphatics  at  the  fundus  (Fig.  443)  the  latter  is  rarely  involved  in  the 
extension. 
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should  rather  arouse  suspicion  of  cancer.    It  is  now  believed  that  ulcer  of  the 
stomach  is  an  important  factor  in  the  causation  of  cancer. 

The  most  important  indication  for  radical  operation  in  cancer  of  the 
stomach  is  movability  of  the  involved  parts.  A  growth  that  is  small  but 
fixes  the  stomach  to  its  surroundings  offers  far  less  chance  for  its  successful 
removal  than  one  much  larger  but  freely  movable.  The  presence  of  adhesions 
limiting  the  movements  of  the  stomach  increases  the  difficulties  of  the  opera- 
tion, as  well  as  the  immediate  mortality,  and  is  likewise  evidence  of  extension 
of  the  disease  into  the  surrounding  structures.  Limitation  to  the  pyloric  end  of 
the  stomach  offers  a  more  favorable  outlook  than  when  the  disease  occupies 
a  more  extended  area.  Finally,  exploratory  incision  will  determine  the 
matter  in  doul)tful  cases.  If  extensive  and  undoubted  lymphatic  infection 
can  be  excluded  by  this  means,  a  radical  operation  may  be  proceeded  with. 
(See  Gastrectomy,  page  86.)  Otherwise,  and  if  pyloric  obstruction  consti- 
tutes the  indication  to  be  met,  only  a  palliative  operation  will  be  undertaken 
(see  Gastroenterostomy,  page  90). 

OPERATIONS  ON  THE  STOMACH 

In  the  preparation  of  the  patient  the  stomach  should  l3e  washed  out  the  day 
before,  and  just  l)efore  the  operation  as  well,  if  the  patient's  condition  will 
permit.  Pluid  nourishment  in  small  quantities  should  be  given  up  to  the 
morning  of  the  operation.  To  obviate  shock  subcutaneous  injections  of  saline 
solution  administered  (30  ounces  ever>'  twelve  hours)  for  tw^o  days  before  the 
operation  are  recommended  (Allen,  Mayo).  The  preliminary  hypo- 
dermic injection  of  morphin  will  minimize  the  amount  of  anesthetic  required. 

The  first  incision  should  always  be  expl6rator}'.  It  is  placed  in  the  median 
line,  half-way  between  the  ensiform  cartilage  and  the  umbilicus,  and  should  be 
only  large  enough  to  admit  two  fingers.  If  the  case  is  further  operable,  the 
incision  is  enlarged  in  i)oth  directions;  the  umbilicus  is  to  be  excised  if  the 
incision  involves  this  stnicture.  The  furtlier  steps  will  vary  acconling  to  the 
procedure  decided  on.  The  general  t^chnic  includes  (1)  careful  hemostasis; 
(2)  protection  of  the  abdominal  cavity  from  infection  by  stomach  and  intestinal 
contents;   (3)  accurate  closure  of  the  openings  in  stomach  and  intestine. 

Qastrotomy. — Foreign  bodies  in  the  stomach  constitute  the  most  frequent 
indication  for  incision  into  that  organ.  The  site  of  the  incision  may  depend 
on  the  location  of  the  foreign  Ixxly  if  this  is  fixed;  in  the  case  of  a  metallic 
foreign  body  the  location  may  be  determined  by  the  Rontgen  rays.  In  the 
absence  of  any  guide  to  its  exact  location,  the  incision  may  be  made  parallel  to 
the  left  ('(^stal  arch  and  through  the  rectus  muscle  (F  e  n  g  e  r),  or  in  the  median 
line.  In  recent  cases  the  extraction  of  the  foreign  boily  is  followed  by  suture  of 
the  wall.  In  old  cases  adhesions  may  be  present,  or  even  an  abscess  may  have 
formed,  in  which  case  a  gastric  fistula  mav  follow. 

Exploratory  Gastrotomy. —  In  view  of  the  difficulties  of  recognition  of 
carcinoma  of  the  stomach  in  the  beginning  of  the  disciise,  and  the  importance 
of  an  early  diagnosis  from  the  surgical  ^^tandpoint,  an  exploratory^  incision  ex- 
posing the  interior  of  the  stomach  to  inspection  is  justified  in  proper  cases 
(r/V/c  .sv/;;ra).  If  the  procedure  is  limited  to  the  exploratory  incision,  the  ab- 
dominal wound  should  be  closed  with  buried  silver  wire  or  silk  sutures,  these 
including  only  the  aponeurotic  structures  of  the  linea  alba,  in  order  to  allow 
the  patient  to  get  about  at  once  (W  .  J  .  Mayo). 
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Gastrostomy,  or  the  formation  of  an  tirtificial  gastric  opening,  is  defligned 
in  permit  direct  access  to  the  stomach  for  feeding  purposes  in  case  of  im- 
permeability of  the  esophagus,  and  thus  prevent  death  from  starvation.  Cica- 
tricial strictures,  new  growths,  deep  diverticula,  foreign  bodies,  and  congenital 
uhscn(^e  of  the  esophagus  are  the  usual  indications. 

Witzel's  Operation. — The  anterior  wall  of  the  stomach  is  brought  out  of 
the  aliilominal  incision,  which  may  be  made  through  the  left  rectus  muscle,  and  a 
Hmall  o|wninE  is  made  into  the  cavity  of  the  stomach,  through  wliich  a  rubl)er 
tube  is  passed.  The  tube  is  then  depressed  into  a  furrow  on  the  stomach  wall  and 
the  adjacent  edges  of  this  furrow  folded  over  the  tul>e  and  stitched  togetlier  (Figs. 
4W.  445).    The  free  end  of  the  tube  is  led  mif  ■■[  tli*.  nbdominal  wound  and  the 
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"•""lath  is  stitched  to  the  peritoneal  surface  of  the  abdominal  wall.  The 
^<«nisi  n-ound  is  then  closed.  Unless  the  condition  of  the  patient  is  such  an 
"  'femflnd  immodiatc  nourishment,  it  is  lictter  to  keep  the  stomach  at  rest 
w  1,  fpj,.  ji^yg  ^j  fp^  (jy  nutrient  enemas  (M  a  y  1  a  r  d). ,  W  1 1  E  e  1  claims 
th"  "  ™^*'^'"'*'  occlufiion  forma  at  the  inner  opening  and  prevents  esca|)c 
g  "i?'!  tho  tube.  This  see-ms  to  have  been  confirmeil  by  thp  post-mortem 
M. .  "W  in  «  rase  of  Meyer's.  Tlie  tube  is  to  be  xvom  constantly,  thouffh 
-^  '''I  in  one  of  his  earlier  cases  reinserted  the  tul»e  at  each  feediiiE.  In 
ijt^  *'')oin/>(  .-stricture  of  the  esophagus  the  opening  may  Ik?  alloweil  to  close 
"<^  jrfricture  is  well  diluted. 
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The  formation  of  a  subcutaneous  esophagus  from  the  wall  of  the  stomach 
was  first  devised  and  carried  out,  according  to  Maylard.by  Sabana- 
j  e  w  in  1890.  !■'  r  a  n  c  k  performed  it  in  1892,  in  Albert's  clinic.  The 
tecbnic  is  as  follows:  An  almost  vertical  incision  is  made  over  the  left  rectus 
muscle,  which  is  commenced  about  two  fingerbreadths  below  the  mar^n 
of  the  ribs.  The  parts  are  divided  down  to  the  muscular  fibers,  and  these  are 
bluntly  separated  in  a  vertical  direction  toward  the  inner  edge  of  the  wound 
and  drawn  outward  by  a  retractor.  The  posterior  layer  of  the  rectus  sheath 
is  now  divided  and  the  peritoneum  opened.  The  stomach  is  now  identified  and 
a  portion  of  the  same  drawn  out  of  the  wound.     This,  which  consists  of  a  long 


coniciil  ilivorlicuhim  i)f  the  orffjm,  k  sutured  by  a  continuou.i  suture  around 
its  liasc  to  tlic  ]j:irict;il  ]ierit(mcum  and  the  posterior  sheath  of  the  rectus  (Fig. 
44(i),  A  snial!  iiicisioii  is  now  made  tlmmgh  the  skin  at  the  level  of  the  costal 
cartilaiicp.  tliioui;li  which  slender  forceps  are  i>assed,  and  the  apex  of  the  cone 
is  frra.-^iR'd  and  drawn  up  between  the  skin  and  llie  costal  cartilages  and  out  of 
the  upixT  wound,  to  the  edjrcs  of  which  it  is  fixe<l  by  two  sutures.  The  lower 
wounil  is  now  clnsoil.  Tlic  portion  of  (he  .stomach  projecting  through  the  upper 
wound  is  opened  and  the  clyies  of  the  opeiiinj;  still  further  secured  to  the  skin 
wound  by  sutures  (P"ig.  447). 
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The  patient  feeds  himself  through  a  catheter  passerl  along  the  short  sub- 
cutaneous esophagus  thus  formed.  Escajie  of  the  contents  of  the  stomach  is 
prevented  by  the  grasp  of  the  base  of  the  diverticulum  by  tlie  muscular  fibers 
of  the  rectus. 

The  Method  of  Formation  of  an  Artificial  Esophagus  by  Inverting  the 
Stomach  Wall  (K  a  d  e  r).— Thi.s  is  Ihe  method  of  choice  in  cases  in  which  a 
sufficient  area  of  stomach  wall  is  a\'ailahlp  for  purposes  of  inversion.  It  consists 
of  the  formation  of  an  artificial  esophagus  made  by  inverting  a  cone  formed 
from  the  stomach  wall.  The  oi^gan  is  exposed  and  drawn  into  the  ntiural.  A 
small  opening  is  made  in  the  stomach,  into  which  a  rather  thick-walled  tube  of 


niWwr  is  passed  for  about  half  an  inch  into  the  stomach  and  tliere  seciire<l  by 
two  chroraicizoil  catgut  sutures.  Three  circular  rows  of  ailk  sutures  (purscstring 
sutunv)  are  now  applied  a  quarter  of  an  inch  or  more  apart  (Fig.  44S1.  In- 
vcrwon  of  the  cone  is  effected  in  successive  steps,  which  is  commenced  at  the 
apex  of  the  cone,  where  the  tube  is  sutured,  by  pressure  on  the  latter,  each 
(mrtion  include<l  in  a  pursestring  suture  being  secured  by  drawing  upon  the 
iattor  and  tring  it  as  it  closes  around  the  tulie.  In  this  manner  an  inch  or  more 
of  llie  stomach  wall  can  be  inverted.  When  all  throe  of  the  rows  of  sutures  arc 
tied,  two  or  three  chromicized  catgut  sutures  are  passel  thniugli  the  serosa  and 
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duodenal  end  with  a  running  suture  of  catgut,  (c)  removal  of  the  clamp  and 
inversion  and  permanent  closure  with  a  pursestring  suture  (t^igs.  450  and  451). 
4.  The  application  of  two  long  curved  Hartniann's  clamps  covered  with 
rubber  tubing,  one  to  each  side  of  the  Mikulicz-Hartmann  line, 
with  at  least  three-quarters  of  an  inch  of  tissue  between  them  (Fig.  450), 
followed  by  {a)  section  Ijetwecn  the  clamps  with  the  thermocautery  and  the 
application  of  forceps  to  the  edge  to  prevent  retraction,  (b)  final  removal  of 
the  pyloric  end  of  the  stomach  and  tumor,  (c)  temporary  over-and-over  suture 


of  t!ic  ciuitcTiKod  end  <jf  llie  stoiiuicli  willi  catgut  (Fig.  451),  (rf)  removal  of 
tlic  H;i  r  I  niiiuii  "s  i'liiiTi]j  iitid  lifTiition  of  lilceding  points,  (f)  permanent 
diiMirc  Df  tin-  o|>pniiif:  in  the  stoiiiiuli  with  mi  infolding  (Kig.  426),  or  a 
I..Miil)<-n   silk  suiuro  (Kii:.  I-TJ). 

'i.  IiKlcpciidciit  f;ii>^ir(ijejuiui.';t()my.  preferably  by  the  posterior  method  if 
the  [i!itL('iit"s  (Miiiilitiori  will  jieniiit  if:  oilicrwiso  anteriorly  with  theM  u  rphy 
bultiin  (Fig.  4r,-2). 

If   (in   (ijieniTig   tin;  abdimieii   the   ciircinomatous   mass    is  found   to  be 
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attached  to  the  pancreas  and  not  elsewhere,  a  portion  of  the  latter  may  1>e 
removed  with  the  pylorus.  If,  however,  the  infiltration  extends  to  the  lesser 
omentum,  a  complete  operation  cannot  be  performed  for  the  reiison  t)i:it 
the  thickened  edge  of  the  latter  (the  hepatoduodenal  ligament)  coiitaiti!^  tlie 
common  bile-duct,  the  portal  vein,  and  the  hepatic  arterj'-  Attachments  tu 
the  mesocolon  likewise  contraindicate  removal  on  account  of  the  suhsotiucnt 


Sipbfld  for  pcnnaoeat  i 
the  dDllti)  liriF  •huwii 
rlwl»  pnclioT' 
(if  lb*  atoliuch 


dangers  from  gangrene  of  the  transverse  colon.  Under  these  circutnst 
resection  must  be  abandoned  for  posterior  gastrojejunostomy  (see  p:i<.' 
In  complete  removal  of  the  stomach  (total  gastrectomy)  the  stump  < 
esophagus  is  to  be  united  to  that  of  the  duodenum  by  a  procedure  siini 
that  employed  in  end-to^nd  enterorrhaphy  (see  page  62). 

In  the  after-treatment  of  gastrectomy  nutrient  enemas  are  to  he  ffivi 
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the  first  week,  but  teaspoonful  portions  of  milk,  gradually  increased,  may  be 
pven  experimentally  after  the  first  thirty-six  hours. 

Pyloroplasty. — This  operation  is  designed  to  increase  the  siie  of  the 
pyloric  outlet  in  certain  cases  of  nfmnialignant  cicatricial  stricture  of  the 
pylorus.  The  operation  consists  of  first  opening  the  stomach  itself  near  the 
pylorus  and  passjng  a  grooved  director  through  the  stricture  as  a  guide,  on 
which  a  longitudinal  incision  is  made  from  the  stomach  to  the  duodenum,  laying 
open  tlie  stricture  and  the  parts  on  each  side.  The  middle  of  the  wound  on  each 
side  is  retracted  until  the  opening  is  diamond-shaped  and  the  opening  is  sutured 
at  rigiit  angles  to  the  original  direction  of  the  incision  (Fig.  453). 


proriiioiul  cloaora  at  lb« 


Gastroenterostomy  or,  more  properly,  gastrojejunostomy  is  the  for- 
mation i>f  :in  anii:<tomosis  l>et\vcen  the  stomach  and  the  small  intestine,  most 
frequently  the  jejunum.  It  is  indiciitwl  (1)  us  a  palliative  measure  in  inoperable 
nircinoina  of  the  pylorus;  (2)  us  a  radical  measure  in  nonmalignant  stenosis  of 
the  pylorus;  ('.i)  in  cases  in  which  neoplasms  in  the  neighborhood,  or  involving 
the  iitomach,  proilucp  extreme  dragging  upon  the  latter;  (4)  in  cases  of  high 
grade's  of  dilatatitm  iif  the  stomach ;  (5)  after  resection  of  the  pyloric  end  of  the 
stomach;  (li)  in  ca.«cs  of  liematemesis. 

The  stomacli  is  washed  out  and  chloroform  administered  when  not  other- 
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wise  contraindicated.  A  median  incision  is  employed.  The  stomach  i^  liltii- 
titied  and  the  existing  conditions  indicating  the  operation  conlirnioil.  'i'lu; 
RTcater  omentum  and  transverse  colon  are  turned  upward  and  to  the  lift  lo 
expose  the  small  intestine.  A  loop  of  the  hitter  is  isolated  and  u  ^ciircli  made 
for  the  jejunum.  This  is  facilitated  by  obsen'ing,  as  the  intestine  is  [);iss(-ii 
rapidly  over,  the  color  and  thickness  of  the  latter.  As  tlic  duddeiiuin  is 
approached  the  jejunum  becomes  thicker  and  paler;  in  the  direction  of  the 
ileum  the  color  deepens  and  the  p;ut  is  thinner.  Having  deteniiincd  tiie  il|i- 
ward  direction,  the  surgeon  continues  the  search  until  the  plica  duodcrm- 
jejunalis  (Z  uck  e  rkand  1)  comes  into  view.     The  anastomotjis  i?;  to  be 


made  as  near  the  latter  as  possible.  A  slit  is  made  in  the  transverse  itirsm 
at  a  point  where  it  is  in  relation  to  the  posterior  wall  of  the  stomach.  thciii:i 
of  which  are  sutured  to  the  stomach  wall  so  as  to  ex[x>se  an  aren  of  the  I 
21  inches  or  more  in  diameter  (Hacker,  Fig.  454).  Or,  tlio  siit 
may  be  dispensed  with  if  a  good  sized  area  of  the  stomach  wall  can  be  bn 
through  the  slit  in  the  mesocolon  and  grasped  with  slender  for<-P[)s  covcnd 
rubber.  The  loop  of  jejunum  is  brouglit  up  into  i>osition  in  nnicr  ti> 
sure  that  this  can  be  done  without  tension  and  placed  so  that  the  dirciti 
its  peristalsis  is  coincident  with  that  of  the  stomach.  The  jwrtion  of  int( 
selected  is  emptied  of  its  contents  by  "milking."    Or,  an  occlusion  li;;ati 
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tape  may  be  passed  close  to  the  gut  through  the  mesentery  above  and  l)cll)^^ 
the  point  of  proposed  opening,  carried  around  the  gut,  twisted,  and  .sefurc^l 
by  clamp  forceps.  The  remainder  of  the  abdominal  cavity  is  isolated  from  the 
field  of  operation  by  gauze.  The  intestine  is  grasped  by  the  thumb  and  fi>rc- 
finger  of  the  left  hand  and  ascratch  line  made  an  inch  and  a  half  long  oppo~<ito 


the  mesenterj-,  A  similar  line  is  made  in  the  posterior  stomach  wall  in  the 
center  of  the  exposed  area.  The  further  Bt«ps  of  the  operation  are  tlic  sanu; 
as  in  lateral  enterorrhaphy  (see  page  71  and  Figa.  439,  440,  and  44!). 

Vicious  Circle. — This  is  a  term  applied  to  certain  pathologic  cnnriifiimrf 
following  gastrojejunostomy,  the  symptom  of  which  is  the  vomiting  of  inircsiii 
mixed  with  bile  and  intestinal  secretions.     It  results  from  the  p!is.sagc  nf  the 
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contents  of  the  stomach  into  the  duodenum  through  the  afferent  limb  of  the 
jejunum,  instead  of  into  the  efferent  limb;  they  accumulate  until  the  duo- 
denum becomes  distended,  when  they  are  regurgitated  into  the  stomach  and 
vomited.  It  has  been  shown  by  experiments  on  animals  (K  e  1 1  i  n  g  ,  of 
Dresden)  that  filling  of  the 
duodenum  arrests  contraction 
of  the  stomach  as  long  as  it 
continues.  Therefore,  in  gas- 
trojejunostomy patients,  as 
long  as  the  duodenum  re- 
mains filled  the  stomach  is 
I  incapable  of  emptying  itself 
whatever  is  placed  in  it 
I  during  the  inter\'alH,  and  this, 
together  with  the  regui^- 
tat«d  contents  of  the  duo- 
denum, is  finally  vomited,  the 
patient  literally  stamng  to 
death,  in  spite  of  the  open- 
ing which,  under  favorable 
circumstances,  would  carry 
the  digested  food  from  the  stomach  in  the  proper  direction.  After  losing  two 
patients  from  this  post -operative  complication,  the  first  at  St.  Mary's  Hospital 
and  the  other  at  the  German  Hospital,  I  adopted  with  success  the  expedient 
of  making  an  en tero enterostomy  between  the  afferent  and  the  efferent  poi^ 
tion  of  the  jejunum  (J  a  b  o  u  1  a  y  ,  M  c  (1  r  a  w) 
and  adding  to  this  circumt'lusion  by  a  liga- 
ture of  silver  wire  (No.  20)  loo.sely  applied  to 
the  efferent  portion  at  a  point  between  its  com- 
munication with  the  stomach  and  I  he  entero- 
enterostomy  (Fig.  4r>o). 

The  after-treatment  of  pylon)pla.sty  and  gastro- 
jejunostomy is  the  same  us  that  after  gastrectomv 
(pafie  89). 

Gastroplication.— This  is  a  term  given  by 
Brandt  to  an  o|)eration  for  diminishing  the 
size  of  a  dihtted  or  otherwise  enlarged  stomach. 
It  was  first  [wrformcd  by  B  i  r  c  h  e  r  .  Weir, 
of  New  York,  without  any  knowledge  of 
B  i  r  c  h  e  r  '  3  three  cases,  ojx'rated  successfully 
in  one  case.  In  Hi  re  her 's  first  case  the 
greater  curvature  was  sewed  to  the  les.ser  cun'a- 
ture  by  a  row  of  silk  sutures,  the  stomach  wiill 
between  the  row  of  .sutures  l>eing  infolded.  In  fio.  457.— ciabtroplicauos. 
his  second  ciise  (he  fold  was    more  vertically  ol)-  Sectios*i.  \  ik», 

liquo.     In   Weir's  case  the  essential   steps  of 

Brandt's  tnctliod  were  followed:  the  gastroplication  was  effected  by 
successive  rows  of  sutures  made  in  the  long  axis  of  the  stomach.  Brandt 
operatetl  as  follows:  An  inci.iion  'i  inches  long  was  made  parallel  to  the 
left  costal  arch.    The  stomach  was  identified  and  tirawn  out  of  the  wound  and 
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its  exact  condition  determined.  Its  anterior  wall  was  infolded  and  sutured  in 
from  two  to  four  parallel  lines,  according  to  the  amount  of  dilatation  of  the 
stomach  (Fig.  456).  According  to  Brandt,  the  peritoneum  and  the  mus- 
cular layers  of  the  stomach  are  easily  lifted  from  the  mucosa  (Fig.  457). 

Qastropexy. — Thie  consists  in  replacing  a  displaced  ami  dilated  stomach, 
and  retaining  the  viscus  in  position  by  suturing,  at  their  normal  levels,  the 
pj-ionis  and  lesser  cun-ature  to  the  abdominal  wall.  R  i  v  o  s  i  n  g  .^utured 
the  !*tomach  to  the  anterior  abdominal  wall  with  three  rows  of  removable  silk 
sutures,  scarifying  Ijetween  the  sutures.  Shortening  the  gastrohepatic  and 
gastrophrenic  ligaments  by  three  rows  of  interrupted  sutures  has  been  sucressful 
(Bey  e  a).  The  last-named  procedure  avoids  suturing  the  stomach  wall  and 
the  consequent  risks  of  interference  with  the  nutrition  of  that  organ.  I  ha\-e 
Accomplished  the  object  in  view  Ity  suturing  the  gastrocolic  omentum  to  the 
anterior  abdominal  wall.  This  may  be  adde<l  to  Beyea's  method  when  the 
Iatl«r  is  available,  or  it  may  be  applied  alone. 

Oastrogastrostomy.^It  sometimes  happens  that  a  localized  contrac- 
tion of  the  stomach  wall  takes  place  at  a  point  somewhere  Itet^ecii  the 
cardiac  and  the  pyloric  orifice,  dividing  the  stomach  into  two  separate  i>inirhes, 
or  diverticula  (hour-glass  contraction).  This  may  lie  remedied  by  effecting 
a  bn»iil  communication  between  the  two  pouches  by  means  of  a  free  incision 
in  each  pouch  which  shall  include  the  constriction,  hemming  the  edges  of  each, 
and  then  uniting  the  opposing  edges  by  their  serous  surfaces  in  such  a  manner 
that  there  sliall  be  but  one  ca^ty  to  the  stomach,  instead  of  two  (W  a  t  s  o  n). 
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IKFLAHHATIONS  OF  THE  INTESTINAL  CANAL  FROM  THE  SURGICAL 
STANDPOINT 

With  the  exception  of  inflammations  of  the  venniform  appendix,  those  of 
the  intestinal  canal  in  their  original  condition  belong  to  the  domain  of  internal 
mnlicine.    Only  iaolatedsequelsof  these  conditions  demand  surgical  treatment. 

Ulcerative  processes  of  the  mucous  membrane  may  require  surgical 
imcrviiitinri  from  hemorrhage,  perforation,  or  the  pointing  of  sup- 
purative processes  externaUy.  llcmorrhago  from  the  stomach  (hema- 
temesis)  may  soim-limes  be  relifvc<l  by  ga.stroenterostomy  (Moy  n  i  li  :in), 
or  gsKtrectomy.  Hemorrhage  fnim  typhoid  ulceration  occurs  must  fre- 
quently in  the  last  15  inches  of  the  ileum.  It  has  been  jiniposed 
to  reni'l)  this  by  alxlominal  section,  with  excision  of  the  ulccr:itcil  and 
bleeding  [loint,  or  resection.  Otherwise,  hemorrhage  from  the  inio-;tLnal 
canal  i*  inoperable,  though  saline  infusion  may  be  performoti  to  tide  the 
patient  over  until  there  is  a  possible  arrest  by  nature's  efforts  ami  internal 
nwlicntiori.  Perforation  of  the  intestinal  wall  may  be  due  to  ivjilioid, 
dysenteric,  or  tulwrcuUius  ulceration.  The  tirsl  named  is  the  most  freiiuent. 
AS  well  as  the  m<M.  rapid  in  it.s  development  and  fatal  in  its  effects,  fatal  septic 
peritoiutim  usually  following.  A  prom})t  alxlominal  section  may  save  the 
patient.  Mikulicz  openited  successfully  by  intestinal  suture  after  sixty 
iixurv.  In  dysenteric  or  tulwrculous  ulceration,  on  the  other  hand,  adhesions 
form  more  frequently,  followed  by  alwcessiis  which  point  externally  ami  either 
diKliurfCC  spontaneously  or  arc  opened.  In  tulierculous  cases  these  abscesses 
bequently  result  in  fecal  fistulas. 
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toms  indicate  a  degree  of  virulence  of  infection  and  severity  of  inflammation 
unusual  in  the  average  acute  case;  (2)  acute  appendicitis,  or  those  cases  in 
which  the  onset  is  an  average  one,  lacking  the  grave  and  immediately  threaten- 
ing features  of  the  first  form;  (3)  subacute  appendicitis,  or  cases  in  which, 
both  as  regards  onset  and  course,  the  symptoms  are  of  a  mild  character,  as 
compared  with  those  of  the  first  two;  (4)  chronic  or  latent  appendicitis, 
usually  the  result  of  an  acute  or  a  subacute  attack,  but  in  which  the  appendix 
shows  more  or  less  tendency  to  relapse  into  a  subacute  or  an  acute  attack;  (5) 
chronic  relapsing  appendicitis,  the  form  last  described,  but  in  which  actual 
relapse  takes  place;  (6)  recurrent  appendicitis,  or  cases  in  which  the  history 
shows  that  an  existing  attack  was  preceded  by  one  or  more  attacks  of  the 
same  disease. 

The  Symptoms  and  Course  of  Appendicitis. — In  the  great  majority 
of  cases  the  clinical  course  of  the  disease  is  characterized  by  the  occurrence  of 
acute  abdominal  pain  at  the  outset.  This  pain  is  reflected  in  the  distribution 
of  the  plexuses  of  M  e  i  s  s  n  e  r  and  Auerbach,  and  referred  to  the  neigh- 
borhood of  the  epigastric  region,  or  somewhere  about  the  umbilicus,  more 
frequently  than  in  the  neighborhood  of  the  appendix  itself,  where  it  is  ex- 
ceptionally complained  of,  and  is  very  often  diffused  over  the  entire  abdom- 
inal region.  Later  on,  as  the  inflammation  in  the  appendix  increases  and 
the  peritoneum  becomes  involved,  the  pain  may  be  felt  in  the  right  iliac 
region. 

Coincidentally  with  the  attack  of  pain,  or  shortly  thereafter,  nausea  and 
vomiting  frequently  occur.  These  are  purely  reflex  symptoms,  but  very  con- 
stant. They  are  due  to  an  irritation  having  its  origin  in  the  appendix.  They 
cease  when  the  stomach  is  emptied  of  its  contents,  but  may  return  when  other 
causes  arc  brought  into  play  to  produce  them,  as,  for  instance,  with  the  oc- 
currence of  perforative  peritonitis.  Constipation  may  precede  or  accompany 
the  attack  of  appendicitis. 

Tenderness  in  the  right  iliac  region  is  an  early,  constant,  and  important 
symptom.  There  may  be  but  a  small  tender  area  at  first,  and  the  location  of 
the  point  of  maximum  tenderness  may  vary  with  the  location  of  the  appendix, 
but  it  will  be  most  frequently  found  on  the  outer  edge  of  the  right  rectus  muscle, 
and  about  a  fingerbrcadth  below  a  line  drawn  from  the  umbilicus  to  the  tip 
of  the  anterior  superior  spinous  process  of  the  ilium  (M  c  B  u  r  n  e  y).  This 
area  of  tenderness  increases  as  the  case  progresses  and  more  underlying  peri- 
toneum becomes  involved;  tenderness  may  also  be  elicited  in  the  right  iliac 
region  when  pressure  is  made  on  more  distant  parts  of  the  abdomen.  The 
tender  area  may  be  remote  from  the  right  iliac  region,  even  approaching  the 
left  side,  showing  an  abnormal  position  of  the  organ. 

Rigidity  of  the  right  rectus  abdominis  muscle  is  an  important  symptom. 
The  rigidity  is  particularly  marked  over  the  inflamed  area,  but  may  involve  the 
entire  nmscle  below  the  umbilicus.  It  is  pronounced  according  to  the  extent 
of  the  involvement  of  the  underlying  peritoneal  structures  and  the  proximity 
of  the  hitter  to  the  anterior  abdominal  wall. 

Tympanites  from  paretic  distention  of  the  adjacent  coils  of  intestine  takes 
place  as  the  disease  advances.  With  the  spread  of  the  i^eritoneal  inflammation 
the  coils  of  tlie  intestine  in  the  vicinitv  become  more  and  more  distended  and 
new  ones  become  involved  in  the  paretic  condition.     A  more  or  less  distinct 
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prtioiinence  on  the  right  side  may  lie  noticed,  though  this  may  result  from 
the  presence  of  an  abscejss  cavity  or  from  an  encysted  serofibrinous  exudation. 

Rarely,  in  very  thin  subjects,  the  tumor  made  up  of  the  inflamed  ajuKtidix 
lUid  a  mass  of  adhesions  is  sufficiently  pronounced  to  Ijc  observed  by  insjx'flion. 

In  those  cases  in  which  the  appendix  passes  into  the  pelvis  and  lies  adjacent 
to  the  bladder,  there  may  lie  irritability  of  the  bladder  from  pericystitis. 
Where  the  inflamed  appendix  lies  upon  the  iliopsoas  muscle,  there  niiiy  be 
retraction  of  the  thigb.  Tiiis  symptom,  formerly  looked  on  as  the  chief 
point  in  diagnosis,  is  but  seldom  obser\'ed. 

Chill  is  not  often  obser\-ed  as  a  primary  symptom;  later  on  it  may  mark 
the  occurrence  of  suppuration.  Tlie  pulse  and  temperature  varj-  Rrfallv  in 
different  eases,  and  do  not  bear  a  verj-  definite  relation  to  the  severity  of  the 
attack.  Their  warnings  are  not  to  be  disregarded,  but  the  absence  of  .-iuch 
warning  is  not  to  be  looked  upon  as  a  necessarily  favorable  sign.  I'erfi 'ra- 
tion may  occur,  for  instance,  into  the  free  peritoneal  cavity,  in  a  rapidly 
progressive  ulcerative  case,  with  a  pulse  of  SO  and  a  temperature  of  99°  F.  In 
the  average  case  there  is  an  elevation  of  temperature  of  from  one  to  ihree 
degrees  Fahrenheit. 

An  increase  of  all  the  symptoms  occurs  as  the  case  goes  on  to  pcritoiiilis, 
with  increased  alxiominal  pain  (unless  this  symptom  is  masked  by  the  ad- 
mi  niiiitrat  ion  of  opium),  increasing  distention,  progressive  prostration,  rajiid  and 
weak  pulse,  pinched  features,  vomiting,  dorsal  decubitus  with  drawn-up  knees, 
tonoe,  rounded  abdomen,  obstipation,  hiccough,  cold  and  clammy  sweat,  and 
lethal  exit  (see  Peritonitis,  page  34). 

In  more  favorable  cases  there  may  occur  seropurulent  collections,  or  Irue 
appendicular  abscesses  where  suppuration  takes  place  in  the  mn^  of  new 
connect ive-tis.sue  formation  immediately  adjacent  to  the  appendix.  The 
former  may  be  very  large  and  still  be  walled  off  from  the  peritoneal  (■a\ity. 
Purulent  collections  may  find  their  way  into  the  adjoining  intestine  and 
form  a  coinniunictttion  between  the  intestinal  canal  and  the  appendix  itself 
(pathologic  anastomosis).  Fjitraperitoneal  evacuation  may  occur  inlo  the 
rectum,  tile  vagina,  nr  the  bladder;  the  purulent  collection  may  ftillnw  the 
Mhoath  of  the  psoas  muscle  after  perforating  posteriorly,  and  reach  the  thifrii,  or 
it  may  follow  the  line  of  the  vessels  over  the  pelvic  brim  and  appear  at  the  anal 
opening.  Finally,  it  may  point  in  the  direction  of  the  anterior  aMoniiriMl  wall 
{swt  page  25).  The  collection  of  pus  may  find  its  way  through  the  diaphragm 
and  cause  suppurative  pleuritis,  or  perforate  the  base  of  the  lung  after  the 
fonnntion  of  ailhesions  and  finally  escape  through  a  bronchus. 

Com  plications  of  Appendicitis. — C'liief  among  these  is  the  occurrence 
of  peritonitis,  including  (I)  the  perforative  form,  in  which  direct  infection 
occurs  from  the  appendix  itself;  (2)  the  infectious  form,  cau.sod  by  art 
rAirnKon  of  infection  from  a  focus  of  suppuration  about  the  apjH'ndix,  or 
occurring  post-opcrutively;  (3)  tuberculous  peritonitis,  most  frerjufntly  the 
fibrow<  form  of  A I  d  i  b  e  r  t ,  This  is  a  feature  of  some  of  the  subacute:  and 
chronic  ciw!*.  and  the  lesion  of  the  appendix  may  be  only  an  incidental  feature 
of  the  tiiltereulous  peritonitis.  In  an  acute  attack  of  appendicitis  in  conncition 
with  the  latter,  this  is  due  to  the  occurrence  of  ulcerative  tuben-ulous  furl  in 
the  peritoneum  covering  the  apix-ndis,  with  resulting  tissue  necrasis  (for  the 
Treatment  of  Peritonitis,  see  page  38). 
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Hematemesis. — This  complication  arises  from  minute  points  of  ulceration 
on  the  gastric  mucosa  from  plugging  of  the  gastric  terminal  vessels  by  infectious 
emboli  derived  from  the  appendicular  focus  {Va  n  C  o  1 1).  The  symptoms 
are  persistent  vomiting  of  diirk  brown  or  black  material  consisting  of  idtered 
blood,  and  marketl  prostration.  The  prognosis  is  unfavorable,  but  few  patients 
recovering  after  the  pronounced  symptoms  set  in.  The  treatment  consists  of 
repeated  lavage  with  alkaline  solutions,  and  supporting  measures. 

Suppurative  hepatitis  follows  displacement  of  septic  thrombi  in  the  mesen- 
teric veins,  and  these  are  carried  into  the  portal  vein  and  thence  to  the  liver, 
where  they  lodge  and  form  septic  foci  (septic  emboli).  Purulent  pericarditis 
may  occur  as  a  result  of  hepatic  aljscess,  the  pus  finding  its  way  to  the  peri- 
cardium. Purulent  pleuritis  may  occur  in  the  same  way,  lUac  phlebitis 
with  thromlxisis  and  edema  of  one  or  both  of  the  lower  extremities  occurs 
in  a  certain  proporti<)n  of  cases.  The  displacement  of  septic  thrombi  in  this 
situation  may  give  rise  to  such  sequels  as  pulmonary  thrombosis  and  septic 
pneumonia. 


An  inflame<l  ap|)endix  may  be  found  in  the  sac  of  either  an  inguinal  or  a 
femoral  hernia,  alone  or  with  the  cecum.  In  a  case  coming  under  my  care 
about  one-half  of  the  ap|X!ndi."c  and  its  mesentery  had  entered  a  small  crural 
opening,  where  it  became  strangulated  and  gave  rise  to  symptoms  of  an  in- 
fliiino<l  fcttionil  hernia.  Appendicitis  occurring  during  pregnancy  is  an 
iniportiint  coTiiplication  of  the  latter,  and  may  easily  lead  to  the  loss  of  both 
mother  and  chil<l,  unless  diagnosed  and  operated  on  early.  If  it  occurs 
during  the  puerperal  state,  the  latter  may  throw  the  attendant  off  his  guard, 
the  syni])toms  being  attriliuteil  to  some  cs.sential  complication  of  the  puerperal 
condition. 

Intestinal  obstruction  is  an  important  complication  of  appendicitis; 
angulation  the  result  of  local  pcnltmitis  and  the  formation  of  vicious  adhe- 
sions l>etwt!en  adjacent  coils  of  intestine,  or  adhesions  between  these  and  the 
apix>ndi\  itself,  is  the  most  common  cause  of  the  obstruction.    An  adjacent 


101 

coil  of  small  intestine  may  be  encircled  by  the  appendix,  which,  becoming 
adherent  at  its  extremity,  acts  as  a  constricting  band.  The  original  position 
of  the  appendLt  shown  in  Fig.  458  will  favor  this. 

The  Diagnosis  of  Appendicitis. — The  diagnosis  of  acute  appenilicitis 
is  based  on  the  following:  (1)  the  suddenness  of  the  attack;  (2)  theoccur- 
renc*  of  acute  abdominal  pain;  (15)  the  occurrente  of  nausea  and  vomiting, 
either  accompanying  or  following  the  pain;  (4)  tenderness  at  the  site  of  the 
appendix. 

A  diagnostic  point  in  connection  with  the  pain  is  the  fact  that  in  the  ^reat 
majority  of  cases  it  is  referred  to  the  region  of  the  umbilicus  or  the  epi- 
gastrium, becoming  located  later  in  the  right  iliac  r^on.  Upiuni  destroys 
its  value  in  iliagnosis. 


The  vomiting  is  not  that  of  indigestion,  though  the  fact  of  its  occurrence 
in  connwiiou  with  pain  in  the  epigastrium  ha.i  led  to  many  diagnostic  errors. 

Limitation  of  movement  of  the  abdominal  muscles  during  respira- 
tion, piirtiiMilarly  on  the  right  side,  is  frei[uently  present.  Opium  likewise 
destroys  the  value  of  tliia  symptom. 

Tenderness  in  the  right  iliac  region,  when  pronounced,  is  tlii^  must 
valuable  of  all  the  nignsof  appendicitis,  both  in  diagnosing  and  in  esiinKiling 
the  progreHs  of  the  disease.  Standing  on  the  patient's  right,  the  exaniiui-r 
place*  the  thumb  of  his  left  hand  on  the  anterior  superior  spinou.^!  process  of 
the  ilium,  and  the  tip  of  his  middle  finger  on  the  umbilicuB.  The  indcx- 
fingrr,  directed  backward,  will  touch  the  spot  where  pressure  will  cHiit 
t«odemeR8  in  the  average  case  (McBurney's  point).  The  point  of 
lendemen  may  vary  in  difTerent  cases,  but  with  the  appendix  in  its  normal 
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location  it  usually  corresponds  to  the  outer  edge  of  the  right  rectus  muscle 
at  the  level  of  the  upper  border  of  the  anterior  superior  spinous  process 
of  the  ilium  (Fig.  459).  The  tenderness  finally  extends  in  the  direction  of 
Poupart's   ligament. 

Rigidity  of  the  Right  Rectus  Muscle. — This  is  a  marked  feature  in  the 
majority  of  cases.  Comparisons  made  by  stroking  with  the  fingers  gently  but 
firmly  across  the  fibers  of  the  rectus  muscle  of  each  side  will  usually  elicit 
relatively  increased  tension  on  the  right  side,  even  in  comparatively  mild  cases. 
Palpation  of  the  appendix  is  delusive  in  healthy  conditions  of  the  organ 
and  dangerous  in  diseased  conditions.  Palpation  through  the  rectum 
(Treves)  will  rarely  give  information  which  cannot  be  otherwise  ob- 
tained. Examination  through  the  vagina  is  of  value  in  differentiating 
appendicitis  and  right-sided  inflammatory  lesions  of  the  adnexa. 

Tumor. — The  presence  of  a  tumor  may  be  made  out,  by  both  palpation 
and  percussion,  if  the  disease  has  advanced  to  the  third  day.  The  rigidity 
of  the  right  rectus  muscle  may  mask  it  to  palpation,  but  a  dull  and  high- 
pitched  percussion-note  will  reveal  it.  A  similar  note  is  elicited  also  by  the 
presence  of  a  suppurative  collection.  Care  should  be  taken  to  eliminate  the 
possibilities  of  fecal  impaction.  In  appendicitis  the  tumor  is  fixed  and  tender. 
In  impaction  of  the  colon  it  is  also  fixed,  but  it  is  less  sensitive,  as  a  rule,  and 
follows  the  course  of  the  colon.  A  movable  and  comparatively  insensitive 
tumor  in  this  region  is  characteristic  of  cancer  of  the  bowel.  Exceptions  to 
this  occur. 

For  the  diagnostic  value  of  Examination  of  the  Blood  see  page  248,  volume  I. 

The  differential  diagnosis  in  acute  appendicitis  must  eliminate  the 
following : 

1.  (lall-bladder  lesions. 

2.  Subphrenic  peritonitis. 

3.  Acute  intestinal  obstruction. 

4.  Perityphlitis  and  paratyphlitis. 

5.  Ruptured  pyosalpinx. 

6.  Ruptured  ovarian  cystoma. 

7.  Ruptured  ectopic  gestation  (pelvic  hematoma). 

8.  Acute  torsion  of  right  ovarian  cystoma. 

9.  Torsion  of  right-sided  hydrosalpinx. 

10.  Right-sided  hematosalpinx. 

11.  Acute  peritonitis. 

12.  Paroxysms  of  pain  due  to  right-sided  movable  kidney  and  to  nephritic 
colic. 

In  chronic  appendicitis  the  following  should  be  differentiated: 

1.  Abscess  in  the  abdominal  wall. 

2.  Impacted  ureteral  calculus. 

3.  Fecal  impaction. 

4.  Tuho-ovarian  inflammation. 

5.  Carcinoma  in  the  ileocecal  region. 

6.  Retroperitoneal  sarcoma  presenting  in  the  right  iliac  fossa. 

The  Prognosis  of  Appendicitis. — The  prognosis  of  appendicitis  is 
unfavorable  in  the  cases  treated  without  operation  in  proportion  to  the 
severity  of  the  infection;   in  the  cases  treated  operatively,  other  things  being 
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equal,  the  prognosis  is  unfavorable  in  proportion  to  the  delay  in  jjerforminjr  the 
ojieration.  While  there  are  doubtless  many  cases  of  a  mild  character  which 
recover  without  operation,  it  is  equally  true  that  a  very  large  number  of  the 
CAsert  which  are  lost,  both  with  and  without  operation,  were  mild  cases  in  the 
befrinmng  of  the  attack.  Of  those  which  recover  under  the  exi>ectant  method 
of  treatment,  not  less  than  30  per  cent  suffer  recurrences  (D  6  r  f  1  e  r).  There 
is  a  time  in  the  history  of  e\'erj'  case  of  appendicitis  when  o|)erati\'e  treat- 
ment can  be  instituted  with  a  mortality  risk  not  greater  than  1  in  200,  ( In 
the  other  hand,  many  cases  are  finally  turned  over  to  the  surgeon  b\-  the 
medical  practitioner  with  not  one  chance  tn  200  for  recovery. 

Constantly  increasing  experience  teaches  that  the  only  certain  feature 
about  appendicitis  is  the  uncertainty  of  its  termination  under  so-called  medical 
treatment,  or  when  operation  is  delayed.  The  prognosis  in  cases  subjecietl 
to  operation  will  vary  with  the  stage  of  the  ease  at  which  this  is  undertaken. 
Early  acute  csi^es.  in  which  the  infection  is  confined  to  the  appendix  itself,  as 
fffll  iLs  subacute  and  chronic  cases,  in  the  hands  of  an  aseptic  surgeon  show  a 
high  percentage  of  recoveries.  On  the  other  hand,  the  most  skilfully  jjerfonncd 
o[)eriition  tt-ill  fail  to  rescue  many  of  thase  in  whom  general  septic  ]>eritonitis. 
or  septicopyemic  general  infection  exists. 

The  Surgical  Treatment  of  Appendicitis.— As  s-wn  as  the  diagnosis  of 
progressive  appendicitis  is  assured,  the  abdominal  cavity  should  be  opened 
and  the  appendix  removed.  By  progressive  appendicitis  is  meant  a  condition 
in  which,  with  no  opium  administered,  decided  tendeniess  exists  in  the  ri(rht 
iliac  fossa  at  the  end  of  twenty-four  hours  from  the  commencement  of  the 
ftttHck.  If  opium  has  been  injudiciously  administered  and  the  progressive 
character  of  the  case  is  in  doubt,  it  is  better  to  err  on  the  side  of  safety  and 
opcnie.  In  subacute  and  chronic  ca.ses  the  operation  may  l)e  |)erformcd  ul  any 
time,  no  contraindications  existing:  in  chronic  relapsing  cases,  as  well  as  in  the 
MMS  in  which  a  Mston,'  of  two  or  more  indubitable  attacks  is  obtained, 
tdvmntage  should  be  taken  of  the  first  period  when  the  appendix  is  free  fiuin 
active  infection  to  remove  the  organ. 

The  most,  vaiy-ing  conditions  will  be  found  in  different  cases,  incluiling 
ample  inflammation  of  the  mucosa  and  submucosal  commencing  ulper!iti\c 
action  in  patches  here  and  there  on  the  mucosa:  infiltration  of  the  walls  of  tlic 
appendix  and  more  or  leas  rigidity  of  the  organ;  deep  ulceration  with  attempts 
at  protection  by  lymph-patches  on  the  exterior  of  the  organ;  stricture  of  the 
lumen  or  stenosis  at  the  appendiculocecal  orifice,  and  accumulation  of  in- 
fectious material  consisting  of  mucopurulent  material  mixed  with  fecal  matter 
(enitTicma  of  the  appendix);  perforation  by  ulceration  with  (a)  surrounding 
adbesons.  with  subsequent  suppuration  {ajtpendicular  abscess),  or  (>/)  absence 
»{  ailhesioH!*  and  infection  of  the  general  peritoneal  cavity;  gangrene  of  llio 
organ  in  whole  or  in  part.,  including  the  sloughing  away  of  a  portion  through 
involvement  of  nil  its  coats:  gangrene  of  the  walls  of  the  organ  alone,  or  jiivrt- 
grnic  of  the  mucous  membrane  alone;  locahzed  collections  of  seropunilcnt 
material;  more  or  less  spreading,  or  diffuse  peritonitis:  finally,  general  septic 
peritonitis.  The  surgeon  must  be  prepared  to  meet  with  any  of  these  condi- 
tjooa.  and  perhaps  with  several  of  them  coexisting,  in  most  of  the  ca-ses  with 
which  he  has  to  deal.     The  ease  and  facility  with  which  the  appendix  can  lie 
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removed  in  early  cases  is  in  striking  contrast  with  the  difficulties  which  trj'  the 
skill  of  the  most  experienced  surgeon  in  late  operations. 

In  considering  the  question  of  operative  interference  cases  of  appendicitis 
may  be  c)assi5ed  as  follows: 

1.  Cases  in  which  an  abscess,  formed  in  a  mass  of  adhesions,  requires  only 
opening.  It  is  frequently  not  possible  to  remove  the  appendix  with  safety  in 
this  class  of  cases. 

2.  Cases  which  hold  out  a  reasonable  hope  that  the  appendix  can  be  removed 
with  safety,  though  infection  beyond  the  organ  itself  is  present.  The  conditions 
permitting  this  obtain  from  about  the  second  to  the  fourth  day. 

3.  (a)  Cases  in  which  the  operation  may  be  undertaken  sufficiently  early 


in  an  attack  (l>eforeor  at  the  end  of  the  first  twenty-four  hours)  to  give  a  reason- 
able Hssurance  that  the  attack  is  confined  to  the  appendix;  (b)  cases  which 
may  be  operated  on  after  the  subsidence  of  an  attack  and  during  the  period  of 
quie.«ccncc. 

In  iuklition,  cjihcs  of  doubtful  diagnosis  require  an  operation  more  or  less 
exploriitoiy  in  chiifucter.  investigation  being  directed  not  only  to  the  appen- 
dicular region,  but  to  the  region  of  the  gall-bladder  in  males,  and  to  both  this 
anil  the  [iclvic  cavity  in  the  female. 

The  operation  in  all  rii,«cn  must  be  carried  out  with  every  aseptic  and 
antiseptic  care,  even  in  those  cases  in  which  the  peritoneum  is  known  to  be 
already  infected. 

The  Choice  of  Operation. — Two  points  must  he  home  in  mind  in  selecting 
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the  site  and  method  of  incision  in  operations  for  appendidtis ;  (1)  the  apfjcndix 
must  l*e  brought  readily  within  reach;  (2)  weakening  of  the  abdoniinul  wtill 
must  be  avoided  by  earrj-ing  the  incision  in  the  direction  of  the  fibers  of  im- 
portant muscular  structures  in  the  abdominal  wall  whenever  practicable.  The 
prcHcnce  of  infectious  material  about  the  appendix  and  the  necessity  for  iiiiijile 
room  for  the  operati\-e  procedure,  as  well  as  for  drainage,  may  make  it  necessary 
lo  sacrifice  all  other  considerations. 

Practically,  two  operative  methods  are  available,  as  follows:  (1)  the 
operation  by  the  obUque  incision;  (2)  the  intermuscular  methods.  In  cases 
in  which  drainage  will  be  required  the  oblique  incision  through  the  riglit  linea 
semilunaris  should  be  employed.  Cases  in  which  drainage  will  not  be  required 
should  l>e  operated  on  by  one  of  the  intermuscular  methods.  In  exploratf»r\' 
canes  the  ends  of  the  oblique  incision  may  be  extended  upon  the  edge  of  the  rectus 
in  an  upward  or  do«Tiward  direction, 
Of  a  vertieal  incision  may  be  made 
at  first.  In  cases  free  from  pus  a 
modified  Trendelenburg  posi- 
tion may  be  employed. 

The  Operation  \>y  the  Oblique 
Incision.— This  incision  aims  lo  en- 
ter thp  abdominal  cavity  Ihi-ough  the 
right  linea  semilunaris  (Fig.  -ItH),  2). 
Should  the  latter  not  appear  pronii- 
ncrlly,  as  tret|ucntly  happens,  the 
deeper  dissection  may  be  made  by 
opening  the  sheath  of  the  rectus  and 
entf'ring  thtt  abdominal  cavity  behind 
the  latter.  The  incision  commences 
about  an  inch  above  »  line  drawn  from 
the  umbilicus  to  the  antwior  superior 
df^iuoUiS  pnx-c^s  of  tlie  ilium,  and  is 
.  mimed  doH-nward  and  inward  for  2i 
tirtimi  the  middle  of  the  line  resting 
OB  n  point  rorrespomling  to  the  inter- 
MVtion  of  the  vertical  with  the  trans- 
verse line  shown  in  Fig.  459.  The 
aponeuroas  of  the  external  oblique  is 
rleaml  and  incised  in  the  direction  of  its  fibers.  The  edges  are  retracted 
and  the  linea  semilunaris  incised  if  this  can  be  identified.  More  frequently', 
however,  the  inci.iion  through  the  aponeurosis  of  the  internal  oblique  ojjeiis 
the  sheath  of  the  rectus  muscle.  The  incision  now  deepens  until  the  perito- 
neum y  reaeheil,  when  this  is  gra-sped  by  two  pairs  of  dissecting  forceps,  oup 
pair  Ix-ing  in  the  hands  of  an  assistant,  and  carefully  incised;  the  finger  is 
then  intrwtuce-i  as  a  guide  in  completing  the  incision. 

The  Operation  by  Intermuscular  Methods. — The  abdomen  is  entered 
Uirough  the  musculo-aponeurotic  structures  of  the  aMominal  wall  by  a  sepa- 
ration of  these  in  the  direction  of  their  fibers.  In  M  c  H  u  r  n  e  y  '  s  method 
t)K)  skin  incision  is  made  parallel  to  the  oblique  incision  and  somewhat  to 
the  outer  side  of  the  appendix  (Fig.  460,  1).    The  space  gained  is  somewhat 
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limit«cl  (Fig.  461).      The    operation    devised    by    the    author    is   based    on 
the  fiaiiip  principles   but   gives  better  access  and  removes  the  skin  incision 


from  direct  relation  with  the  line  of  incision  in  the  external  oblique  aponeu- 
sis.    The  increased  working  spiice  is  gained  by  carrj'ing  the  inner  portion 


at  the  tran.tven«o  incision  behind  the  rectus  muscle,  and  extending  it,  if  neces- 
■y,  t«  the  median  line.     When  sutured,  this  latter  i»rtion  of  the  line  of 
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incision  is  supported  by  the  overlying  rectus  muscle.  One  half  of  the  skin 
incision  is  placed  nearly  at  right  angles  to  the  incision  in  the  external  oblique, 
while  the  other  half  is  well  to  the  inner  side  of  the  latter.  In  this  manner 
the  ■■  break-joint "  feature  of  the  intermuscular  method  is  more  completely 
carried  out  and  risks  of  infection  of  the  suture  line  of  the  aponeurosis  of  the 
external  oblique  are  diminished.  The  skin  incision  commences  about  an  inch 
to  the  inner  side  of  the  upper  rounded  prominence  of  the  anterior  superior 
spinous  process  of  the  ilium,  is  carried  horizontally  to  the  outer  edge  of  the 
rectus,  from  which  point  it  curves  downward  and  is  extended  parallel  to  the 
edge  of  the  latter  for  a  distance  of  about  2i  inches  (Fig,  460).    The  skin, 
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fat,  and. fascia  are  reflected  and  retractors  applied  so  as  to  bring  the  in- 
cision in  the  .ihape  shown  in  FifT-  -162  and  expose  the  aponeurosis  of  the 
external  olilique.  This  is  incised  as  shown  by  the  dotted  line  in  Fig.  462,  and 
two  more  retractors  applied,  exposing  the  aponeunisis  of  the  internal  oblique, 
and  the  j^hciith  of  the  rectus  muscle  at  the  site  of  the  dotted  line  shown  in 
Fig.  ■i(Y-i.  The  whcalh  of  the  rc'ctus  muscle  is  incised  as  shown  by  the  dotted 
line  and  the  rectus  muscle  and  deep  epigastric  artery  and  veins  are  well 
retracted  toward  the  median  line,  the  outer  inciscwl  edge  of  the  aponeurosis 
of  the  external  oldiquo  retracted  in  an  outwanl  direction,  and  the  trans\'eree 
incision  ma<lc  in  the  direction  of  the  dotted  lino  shown  in  Fig.  464,  the  inci^on 
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including  the  aponeuroais  of  the  internal  oblique  and  its  outer  muscuhir  por- 
tion, the  transvcrsalis  fascia  and  the  peritoneum.  Retraction  of  tlip  cd^es 
of  the  transverse  incision  gives  free  access  to  the  ileocecal  region  (Fig.  465). 

In  the  vertical  incision  the  skin  incision  ci^rresponds 
to  the  outer  edge  of  the  rectus  muscle  and  the  sheath  of  the 
latter  is  exposed  and  incised.  The  muscle  is  drawn  to  one 
aide,  together  with  the  vessels,  and  the  posterior  portion  of 
th«  sheath  and  remaining  structures  incised  to  open  the 
peritoneal  cavity. 

The  intra-abdominal  technic  includes  solation  of  the 
tntra-nbdominal  operating  field  by  gauze  pads,  wet  with 
I:20(K)  corrosive  sublimate  solution  if  pus  is  present.  A 
self-retaining  retractor  is  of  advantage  {Fig.  413).  If  a 
gueh  of  pus  occurs,  this  is  wiped  away  gently  but  rapidly 
anil  search  made  for  the  appendix,  which,  when  found,  is 
isolated  from  adhesions  by  the  fingers  and  dealt  with  by  ''''°' ot*"'''s^^'I"I 
first  ligating  the  nie«o-appendix,  then  separating   it  from  siLiiwnHu"''^'' 

the  appendix,  and  applying   a   pursestring  suture  nn   the  toTHtSi.Ei.Lt 

cecal   wall  (Dawbarn)  aixiut  three-eighths  of  an  inch 
from  the  base  of  the  appendix,  this  suture  including  the  serous  and  niuscul^ii 
coat0  of   the  cecum  (Fig.  467).     The  appendix  is  now  cut  away,  preferaM> 
by  the  thennocauterj',  for  aseptic  and  hemostatic  reasons,  the  edges  of  tin 


opening  in  the  cecal  wall  inverted,  and  the  pursestring  suture  tightened,  the 
suture  thus  apprnximuting  the  serous  surfaces  of  the  cecum  (Fig.  46S). 
The  iitump  of  the  meso-appendix  is  placed  over  the  depression  left  by  the 
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inversion  of  the  cecal  wall,  where  it  is  secured  by  tying  over  it  the  ends 
of  the  pursestring  suture.  Any  spot  on  the  cecum  threatening  gangrene 
should  l)e  included  in  a  separate  pursestring  suture,  as  suggested  by  D  a  w  - 
barn  . 

Closing  the  Abdominal  Wound. — If  no  infection  is  present  and  the 
incision  in  the  peritoneum  is  21  inches  long  or  less,  the  peritoneal  surfaces 
may  lie  appruxiiniit«d  by  a  pursestring  suture  (Doyen).  Where  only  a 
small  drain  is  required,  this  may  l>e  carried  in  an  outward  direction  through 
a  stab  wound  made  from  the  direction  of  the  loin  with  the  finger  in  the 
peritoneal  cavity  for  a  guide  and  for  the  prevention  of  injury  to  the  colon. 
A  rubber  drainage-tul)e  with  a  small  strip  of  gauze  passed  through  it  answers 
beat  for  this.  (For  drainage  in  septic  peritonitis,  see  page  40.)  A  figure- 
of-8  reriinvahle  layer  suture  of  silkworm-gut  is  employed  with  advantage  in 
closing  ttie  muscular  and  aponeurotic  layers  of  the  abdominal  wound,  particu- 


larly in  septic  cases ;  the  inci.sion  in  the  peritoneum  may  be  closed  by  a  continu- 
ous suture  of  chromicized  catgut  if  the  pursestring  suture  is  not  applicable  for 
this.  When  the  figure-of-8  removable  layer  suture  is  employe<l  the  strands  of 
silkworm-gut  are  armed  with  two  needles,  which  are  secured  as  shown  in  Fig,  469. 
The  manner  of  passing  and  securing  the  removable  layer  or  "cross  suture" 
is  shown  in  Figs.  105,  106,  107,  470,  and  471.  These  sutures  are  prevented 
from  making  unilue  pressure  and  from  corning  in  contact  with  the  edges  of 
the  skin  by  wound  u.sing  "bolsters"  of  rubber  tubing,  and  by  tying  them  in 
pairs.  In  striclly  a.-^eptic  ciLscs.  i.  r.,  where  the  infection  has  not  extended 
lieyond  (he  ap[joii(!i\  and  no  undue  strain  on  the  abdominal  wall  from 
tympanitic  distention,  <^tc.,  is  to  be  feared,  the  layer  suture  of  chromicized 
catgut  may  be  cniployod  throughout,  except  at  the  skin  edges.  The  skin 
wound  is  clased  by  the  intra-cuticular  suture  (Kendal  Franks,  H.  0. 


Ill 

Marcyl,  or  the  chain  stitrli  (F  o  r  d  ,  Fig,  112).  The  silkworm-gut  sutures 
Me  removed  at  the  end  of  ten  days  by  cutting  them  beneath  the  bolsters 
on  one  side,  and  making  traction  on  the  other  ends. 

The  intermuscular  incision  is  closed  in  separate  layers  l>y  odtgut  con- 
tinuous sutures,  as  shown  in  Figs,  472,  473,  474.  and  475.  In  closinK  the 
incision  in  the  aponeurosis  of  the  external  obhque,  care  should  be  taken  to 
inrluile  Iwlli  lamellae  of  the  rectus  sheath,  as  shown  in  the  figure.  The  ,tame 
remark  applies  to  closure  of  the  vertical  incision.     The  skin  incision  is  closed 


by  a  chain  stitch  miture  of  horse-hair.    (For  the  After-treatment  of  Alxlominal 
Section,  arw  paRe  IJI.) 

Pomtyphlitic  abscess,  or  suppurative  infJammation  of  the  connective 
?  about  the  cecum,  without  primary  involvement  of  the  api)endi.\,  i,s  of 
viTj'  nirr  ocounx-ncc.  It  may  originate  in  an  abscess  of  the  cecal  wall  from 
ulceration,  or  from  perforation  of  the  cecal  wall  by  a  foreign  body.  When 
orcurrini!  from  ulceration  this  is  preceded  by  endarteritis  obliterans  and 
thrombneis  or  embolism  of  the  vessels.  F  i  g  u  e  r  a  reported  to  the  linjuklyn 
Sun^oitl  Society  a  case  of  a  patient  who  developed  a  paratyphlitic  abscess 
SPVEtral  months  after  the  removal  of  the  appendix  for  appendicitis.  The 
operative  treatment  in  the  name  as  that  for  appendicular  ab.<<cess. 
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THE  RECTUH  AND  ANUS 

Injuries  of  the  Rectum  and  Anus  by  Foreign  Bodies. — Swallowed 
foreign  bodies,  after  passing  through  the  intestinal  canal,  sometimes  lodge 
above  the  internal  sphincter  of  the  anus,  where  they  produce  injury  of  the 
mucous  membrane  and  may  obstruct  the  passage  of  feces.  They  may  be 
introduced  from  without,  e,  g.,  in  the  case  of  would-be  suicides,  degenerates, 
lunatics,  or  criminals.  Small  foreign  bodies  are  removed  after  dilatation  of  the 
anal  opening.  The  hemorrhage  which  they  sometimes  occasion  may  require 
ligation  of  the  bleeding  vessels.  If  the  source  of  this  cannot  be  found,  tight 
packing  of  the  rectum  should  be  resorted  to.  A  colpeur>'nter  may  be  in- 
troduced and  distended  with  water.  Or  a  chemise  cannula  may  be  improvised 
by  tying  a  gauze  bag  about  a  piece  of  stout  rubber  tubing.  After  dilatation  and 
introduction,  gauze  strips  are  packed  in  the  bag.  An  opium  suppository 
should  precede  the  introduction;  large  coproUths  made  up  of  fecal  matter,  fat, 
and  earthy  salts  have  been  removed  from  the  rectum  (N  u  s  s  b  a  u  m).  These 
may  be  removed  with  a  rectal  scoop  or  by  the  hooked  finger.  Injuries  may 
result  from  the  use  of  rigid  enema  tubes,  giving  rise  to  abrasions  and  consequent 
infection,  which  may  extend  to  the  perirectal  connective  tissue  and  cause 
suppuration.  Wounds  of  various  depths  and  size,  as  well  as  complete  perfora- 
tion, may  occur  from  the  same  cause. 

Ischiorectal  disease  may  arise  from  injuries  by  foreign  bodies,  the  latter 
having  finally  passed  with  the  feces  without  being  identified.  The  abrasion 
leads  to  infection  of  the  submucous  coimective  tissue,  involvement  of  the 
muscular  wall,  and  final  infection  of  the  connective  tissue  in  the  ischiorectal 
space.  Perirectal  and  perianal  abscesses  of  minor  extent  may  arise  in  this 
manner,  giving  rise  to  troublesome  fistulas  (fistula  in  ano).  The  latter,  how- 
ever, arc  frequently  of  tuberculous  origin  (r?V/c  infra). 

Injuries  of  the  Peritoneal  Portion  of  the  Rectum. — Gunshot  wounds 
in  this  region  are  rare.  The  majority  of  other  injuries  are  due  to  pene- 
tration of  the  rectum  by  either  puncture,  or  cutting  instruments  or  objects, 
or  long  and  blunt  instruments,  or  foreign  bodies.  The  sigmoid  may  be  punc- 
tured by  a  stiff  bougie,  and  the  portion  of  the  rectum  covered  by  peritoneum 
may  be  ruptured  by  the  examining  hand  of  the  surgeon,  or  by  the  Peterson 
balloon  or  colpeurynter  used  in  distending  the  rectum  in  the  operation  of 
suprapubic  cystotomy. 

The  diagnosis  is  to  be  made  by  the  examining  finger,  the  speculum,  and  the 
olive-tij)ped  bougie.  In  employing  the  latter,  care  should  be  taken  not  to 
mistake  a  rent  passing  into  the  bladder  for  one  involving  the  peritoneal  cavity. 
In  all  doubtful  cases  a  prompt  exploratory  laparotomy  should  be  performed. 

The  treatment  consists  in  the  o})ening  of  the  abdominal  cavity,  thorough 
cleansing  of  the  pelvis,  suture  of  the  point  of  perforation  or  rupture,  and  the 
establishment  of  an  artificial  anus  in  the  inguinal  region.  The  deep  pelvis 
should  be  drained  by  a  glass  tube.  The  artificial  anus  may  be  subsequently 
closed. 

Examination  of  the  Rectum.— The  bowels  having  been  emptied 
beforehand  by  the  administration  of  a  cathartic  whenever  passible,  or  by  the 
use  of  an  enema,  the  })atient  is  |)laced  in  the  left  lateral  semiprone  position 
(Sims,    Fig.  47())   for  digital  examination,  and  in  the  knee-chest  position 
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for  instrumental  examinalion  (Fig.  477).  The  buttocks  are  separated,  the 
anal  fiilda  parted,  and  external  inspection  made  first.  The  condition  of  the 
filcin,  the  presence  of  fistulous  openings,  external  hemorrhoids  or  other  tumors 
nr  fissun^i.  prolapse,  etc.,  and  the  character  of  any  discharge  present  should 
be  noted. 

Digital  Ezamination. — Prior  to  a  digital  examination  of  the  rectum  the 
examining  finger  is  covered  by  a  rubber  cot,  or.  in  the  absence  of  this,  the  nail 


jwnion  i.-<sim-«red  with  luik'l  him\>.  Tlic- iinjriT  is  llicn  lubricated  with  va.-iel in 
and  introdud-d  gi'ntly  through  the  sphincter  into  the  rectum,  the  patient 
making  a  slight  Iwaring-down  effort.  Note  should  be  made  of  roughened  sur- 
fa«s<  indicating  ulceratinn.  irregularities  of  the  surface  showing  the  presence 
of  hemorrhoids,  the  position  of  the  utenis  in  the  female,  and  the  presence  of 
tnlanEenient  of  the  prostate  in  the  niftle. 
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Visual  inspection  requires  the  use  of  a  speculum  (Figs.  478  and  479). 
With  the  patient  in  Sims's  position  only  a  limited  field  is  afforded.  For  a 
more  extensive  view,  the  patient  is  placed  in  the  genupectoral  position  and 

long,  plain,  tubular  rectal  specula  are  used  (Kelly). 
Reflected  light  from  an  incandescent  electric  lamp  or 
other  source  of  light  may  be  thrown  into  the  tube 
bv  a  head-band  mirror  on  the  examiner's  forehead. 
Or,  light  may  be  carried  directly  to  the  parts  by 
an  electric  light  attached  to  a  wire  stem  (Fig. 
480).  The  tubular  speculum  is  carefully  introduced 
with  the  obturator  in  position;  as  the  latter  is  with- 
drawn, air  rushes  in  and  the  bowel  is  distended. 
The  light  is  then  introduced,  when  an  excellent  view 
of  the  mucous  membrane  is  obtained.  A  tube  suflfi- 
ciently  long  to  inspect  the  junction  of  the  rectum 
with  the  sigmoid  flexure  may  be  used,  if  proper  care 
is  taken  not  to  inflict  damage  on  the  rectal  walls. 
An  examination  under  ether  with  the  patient  in  the 
genupectoral  posture  requires  care  on  the  part  of 
both  the  anesthetist  and  the  examiner,  but  it  is  en- 
tirely feasible. 

The  use  of  rectal  probangs  and  the  introduction 
of  the  entire  hand  into  the  rectum  for  purposes  of 
examination  are  both  dangerous  and  unnecessary. 

Inflammations  of  the  Anus  and  Lower  Por- 
tion of  the  Rectum. — Eczema  and  intertrigo,  oc- 
curring in  corpulent  persons  from  friction  in  walking, 
These,  together  with  skin  tabs,  the  remains  of  old 
external  hemorrhoids,  pin-worms  and  other  sources  of  irritation  frequently 
give  rise  to  pruritus  ani.  More  remote  disturbances,  such  as  nervous 
affections,  excessive  use  of  tobacco  and  alcohol, 
constipation,  uterine  and  ovarian  disease,  etc., 
may  also  cause  this.  The  itching  is  worse  at 
night.  The  treatment  consists  in  removal  of  the 
cause,  frequent  ablutions  with  hot  water,  and, 
after  thorough  drying,  the  application  of  a  mix- 
ture of  caniphopheni(iue  and  water,  one  dram  to 
the  ounce  (Mathews).  K  e  1  s  e  y  recom- 
mends an  ointment  composed  of  menthol,  dr.  j ; 
simi)le  cerate,  oz.  ij ;  oil  of  sweet  almonds,  f.  oz.  j ; 
carbolic  acid,  dr.  j;  powdered  oxid  of  zinc,  oz.  ij. 
An  ointment  of  chloroform,  dr.  j.  and  simple 
cerate,  oz.  j,  is  useful  if  applied  fre(|uently  at 
ni^ht.  In  obstinate  cases  the  parts  may  be 
touciied  with  the  thermocautery,  and  in  other- 
wise intractable  cases  the  mucocutaneous  mar- 
gin may  be  excised. 

Fissure  of  the  anus  arises  in  the  radiating  folds  of  mucous  membrane 
at  the  anal  opening.     It  is  caused  by  arrest  and  decomposition  of  secre- 
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tions  and  the  presence  of  fecal  matter.  The  excessive  pains  to  which  it  gi\es 
rise  are  the  result  of  dragging  upon  the  mnrgins  by  reflex  contractions  of  I  he 
external  sphincter;  the  pains  persist  for  an  hour  or  more  after  an  eviicun- 
tion.  Fissures  are  most  frequently  found  at  the  posterior  aspect  of  the  anal 
mai^n.  Those  of  short  duration  may  be  touched  with  the  solid  stick  of 
nitrate  of  silver.  Old  fissures  can  be  treated  successfully  only  by  dilatation 
of  the  sphincter  and  incision  through  the  base  of  the  ulcer  (B  o  y  e  r). 

Fistula  in  Ano. — This  is  the  unhealed  track  of  a  discharging  pcriiinal 
or  perirectal  abscess,  originating  in  infection  from  the  rectum,  and  always 
commencing  as  such  (suppurative  periproctitis).  The  patient  may  ]>e  free 
from  s>-mptom8  until  the  appearance  of  a  small  and  tender  prominence  at 
the  anal  margin.  If  the  pointing  abscess  opens  or  is  incised  before  discharso 
into  the  rectum  occurs,  healing  may  follow.  Usually,  however,  the  pus  passes 
in  the  direction  of  least  resistance, 
i.  e.,  toward  the  rectal  mucous  mem- 
brane, and  infection  persists  from 
communication  with  the  cavity  of  the 
rectum,  until  finally  an  external  open- 
ing also  occurs.  These  abscesses  may 
have  a  tuberculous  origin,  the 
lymphatic  glands  in  the  a<hpose  tis- 
sue of  the  ischiorectal  fossa  becoming 
infected.  These  glands  break  down 
in  chees>-  matter  and  finally  suppu- 
rate. Quite  an  extensive  suppurative 
lymphadenitis  may  occur,  which  may 
lead  to  extensive  phlegmon  in  this 
r^on.  The  dangers  of  general  tu- 
berculous infection  from  this  source 
are  considerable.  The  clinical  ap- 
pearances support  the  probability  of 
tuljerculous  infection  of  the  lymph- 
atic glands  in  the  perirectal  tissues 
from  the  fact  that,  in  the  vast  major- 
ity of  cases,  the  fistulous  tracts  lead 
U)  the  lateral  aspect  of  the  rectum 
where  these  glands  are  ^tuated. 

In  rare  cases  suppurative  periproctitis  may  result  from  injuries  ;ind 
diseases  of  neighboring  organs  (bladder,  urethra,  vagina,  uterus,  pelvic  Ijone.-^, 
etc.).  Abscesses  which  lie  above  the  levator  ani  muscle,  or  between  it  and 
the  rectum,  spread  in  an  upward  direction  by  preference,  while  those  below 
this  muscle  point  toward  the  surface,  the  levator  ani  muscle  forming;  a 
diaphragm  at  the  pelvic  outlet  (T  i  1 1  m  a  n  n  s). 

In  old  cases  of  fistula  in  ano  there  may  be  a  number  of  ext<Tnal  openiiiyis 
with  suppurating  tracts  partially  encireling  the  anal  margin  (horseshoe  fistula, 
Up.  481).  The  opening  into  the  rectum  may  close,  leaving  only  a  .wppiiratiiij; 
ttwt.  which  is  "blind"  internally  but  open  externally  (external  blind  fistula, 
Fig.  482.  C).  or  the  external  opening  may  heal  and  the  infernal  np'Tiin;; 
persist  (internal  blind  fistula,  Fig.  482,  D).     Finally,  the  entire  track  from  the 
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internal  to  the  external  opetiing  mny  persist  (complete  fistula,  Fig.  482.  A  and 
B).  When  the  original  abscess  is  of  anal  origin,  the  internal  opening  lies 
between  the  two  sphincters;  in  one  following  an  ischiorectal  abscess,  the  internal 
npening  is  in  the  reetum  at  varying  heights.  There  may  be  burrowing  of  pus 
outside  the  rectum  fur  a  considerable  distance  above  the  opening.  Freah  infec- 
tion occurs  and  new  ab.sce^ses  are  liable  to  form.  Pain  on  and  after  defecation 
in  ci>nir>liiined  of  and  offensive  pus  and  fecal  matter  escape  from  the  external 
opening.  The  latter  ia  absent  in  cases  in  which  the  fistula  is  not  complete. 
In  iniernul  blind  flslula  the  symptoms  are  pain  on  defecation,  local  uneasi- 
ness and  ptun  when  fe^-al  matter  enters  the  internal  oi)ening,  and  occasional 
disrharge  of  blood  from  the  anus.  In  examining  for  fistula  in  ano  a  slender 
flexible  pnibe  should  lie  used.  It  is  more  than  probable  that  many  of  the 
caa«s  of  external  blind  fistula  really  have  a  communication  with  the  rectum. 


The  differential  diagnosis  iihoiild  exclude  openings  of  urinar>'  fistulas  and 
tbuee  arising  from  carcinoma.  Internal  blind  fistula  must  be  differentiated 
from  gonorrheal  and  catarrhal  proctitis. 

The  treatment  of  listiila  in  ano  is  always  operative.  This  consists  in 
mini,  a  grooved  director  along  the  fistulous  track  to  its  terniiniition  in  the 
Krtuni.  with  the  finger  in  the  rectum  as  a  guide.  If  the  opening  in  the  rectum 
ia  not  easiily  found,  and  the  inten^ening  tissues  are  ver>-  thin,  one  should  be 
nuile  «  the  thinnet<t  point  between  the  grooved  director  and  the  finger.  The 
etid  of  the  groo^Td  director  shouki  now  be  brought  out  of  the  Iwwel  and  the 
intcr\'ening  tissues  forced  downward  on  it  and  divide<i  (Fig.  -183).  If  two 
or  more  fiMuIas  exi.-fl,  these  will  almost  always  be  found  to  communicate  with 
the  rectum  by  one  route.  F^ch  should  lie  opened  up  separately,  but  under 
no  cireuniKlances  ahoulil  the  sphincter  \k  di%'id«i  in  more  than  one  place  at 
the  aame  sitting.     If  two  separate  fietulaa  enter  the  reotuin,  the  one  must  be 
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allowed  to  heal  before  the  sphincter  is  divided  again  at  another  point, 
thick  intervening  tissues  are  present  between  the  termination  of  an  exteni 
blind  fistula  and  the  rectal  wall,  the  external  parts  should  be  freelj'  incise 
all  cicatricial  and  diseased  tissues  cut  away,  the  curet  freely  applied  to  t 
depths,  and  the  cavity  packed  with  zinc  oxid  gauze  wet  with  hydrogen  dioxi 
followed  in  a  day  or  two  by  Peruvian  balsam  gauze.    In  the  case  of  an  interr 
blind  fistula,  this  must  be  converted  into  a  complete  fistula  and  treated 
such.     Zinc  oxid  gauze  wet  with  hydrogen  dioxid,  followed  in  a  few  days  1 
Peruvian  balsam  gauze,  which  is  held  in  place  by  a  T-bandage,  moving  t 
bowels  after  forty-eight  hour?,  change  of  dressings  daily  and  more  frequent 
if  they  become  soiled   with  feces,  irrigation  with   Thiersch's  borosa 
cylic  solution  at  each  dressing,  and  the  endeavor  to  get  the  patient  out 
bed  as  soon  as  possible,  cover  the  main  points  in  the  after-treatment. 

The  elastic  ligature  causes  strangulation  of  the  included  structun 
cutting  its  way  out  in  a  week  or  less.  It  cannot  be  relied  on  to  cure,  failu 
always  occurring  in  the  cases  in  which  burrowing  or  secondary  fistulous  trac 
or  channels  are  present.  It  is  to  be  resorted  to  only  when  operation  1 
the  knife  is  refused,  in  cases  of  deep  fistula  where  hemorrhage  is  to  be  feare 
and  in  patients  with  the  hemorrhagic  diathesis.  The  Hgature  consists  of 
solid  rubber  cord  -jV  of  an  inch  in  diameter.  It  is  passed  with  the  aid  of  a  pro 
with  an  eye  at  the  end,  the  ligature  entering  at  the  external  orifice  and  emergii 
at  the  anus.  The  ends  of  the  cord  are  passed  through  a  small  lead  plate  wi 
two  holes  in  it,  the  ligature  drawn  as  tightly  as  possible,  and  secured  by  tyii 
with  a  thread  or  by  clamping.  The  pain,  which  is  severe  during  the  fii 
twelve  hours,  may  he  controlled  by  opium  suppositories. 

The  Question  of  Operating  for  Fistula  in  Ano  in  Phthisic  Subjects. 
If  tuberculous  infection  of  the  lungs  has  already  occurred  and  is  only  incipier 
or,  if  it  is  advanced  to  cough  and  expectoration  and  the  fistula  is  accompanii 
with  profuse  discharge,  the  operation  should  be  performed.  In  the  case  of 
patient  who  is  in  an  advanced  stage  of  phthisis,  with  considerable  cough,  ai 
a  fistula  that  is  practically  stationary  and  has  a  slight  discharge,  as  well  as 
the  case  of  one  who  is  in  the  last  stage  of  phthisis,  the  operation  should  not 
performed. 

Prolapse  of  the  Anus  and  Rectum.— Simple  prolapse  of  the  muco 
membrane  at  the  anal  orifice  is  called  prolapsus  ani,  while  descent  of  tl 
entire  circumference  and  thickness  of  the  rectal  wall  constitutes  prolapsi 
recti,  or  procidentia  recti.  The  chief  predisposing  cause  is  a  relaxed  conditio 
of  the  muscular  and  connective-tissue  structures  of  the  bowel.  The  latt 
alone  may  be  involved  primarily.  A  relaxation  of  the  muscular  tissues, 
addition,  leads  to  a  protrusion  of  both  the  entire  thickness  and  the  circumfc 
enre  of  the  rectum,  and  it  is  only  a  question  of  time,  after  this  stage  has  b« 
reached,  when  the  peritoneal  covering  of  the  bowel  will  have  also  descends 
sufficiently  to  protrude  through  the  anus.  The  sphincter  ani  and  the  levat 
ani  muscles  become  involved  in  the  pathologic  process,  and  the  loss  of  suppo 
which  this  entails  still  further  increases  the  tendency  to  prolapse  and  pr 
trusion  of  the  superimposed  bowel.  Even  in  the  early  stage  of  the 
conditions,  the  finger  introduced  into  the  rectum  does  not,  as  a  rule,  me 
with  the  normal  resistance.  Finally,  an  abnormally  long  mesorectum  h 
been  suggested  as  a  possible  predisposing  cause  (A  1 1  i  n  g  h  a  m). 
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TTie  lower  portion  of  tlie  rectum  is  more  markedly  muscular  than  that  which 
lies  immediately  above,  the  fatter  being  wider  and  laxer.  This  again  merges 
into  ft  [»rtion  above  which  is  supplied  with  stronger  muscular  circular  fibers. 
This  last  mentioned  portion,  through  contraction  of  its  muscular  fibers,  is 
capable  of  inverting  and  pualiing  the  middle  lax  portion  down  to  the  anus, 
from  which  it  finally  protrudes  (H  e  n  o  c  h). 

The  principal  exciting  causes  during  childhood,  at  which  period  of  life 
these  sj-inptoms  are  most  likely  to  occur,  are  constipation,  as  well  as  diarrheal 
and  dysenteric  affections,  the  presence  of  a  rectal  polypus  and  certain  forms  of 
aecandes.  all  of  which  produce  more  or  less  rectal  tenesmus.  Phimosi.--,  bj' 
offering  obstruction  to  the  free  flow  of  urine,  may  serv'e  as  an  exciting  cause. 
In  adults,  vesical  tenesmus  incident  to  the  presence  of  an  enlarged  prostate, 
etrieture  of  the  urethra,  or  a  vesical  calculus,  are  exciting  causes.  Hcmor- 
rhoifls,  and  in  females  prolapse  of  the  uterus,  may  complicate  the  prolapse  in 
ulults.  Finally,  cases  occur  in  which  no  well-defined  exciting  cause  can  be 
determined. 

Tlie  first  onset  of  the  prolapse  may  be  sudden,  in  which  case  it  is  due  to 
some  excessive  straining  effort.  More  frequently,  however,  the  onset  is  gradual, 
the  mucous  membrane  becoming  at  first  prolapsed;  procidentia  and  finiilly 
invHgination  occur  as  later  stages  of  the  condition.  In  simple  prolapse  the 
protruding  mucous  membrane  apjjears  as  bright  red  folds,  between  which 
«ulri  riKliate  from  the  aperture.  This  is  due  to  the  fact  that  the  entire  circum- 
fcrrnce  of  the  bowel  is  not  involved,  the  principal  masses  lieing  placetl  kleridly. 
In  procidentia  the  tumor  is  much  larger,  and  the  sulci  are  arranged  in  adiicclion 
pAnUJel  to  the  anal  margin.  The  protrusion  in  the  beginning  is  small,  occurs 
'.Optf  after  defecation,  and  is  easily  replaced  and  retained  until  another  act  of 
AifeeatioD  forces  it  out  again.  Later  on  it  reappears  in  the  interval,  and, 
owing  to  inflammatory  infiltration  of  the  mucous  membrane  and  subimn-osa, 
ami  the  resistance  offered  by  the  sphincter,  complete  replacement  is  not  always 
easily  arcompUsbed.  With  further  weakening  of  the  muscular  apparatus  the 
DuuH  ia  more  ea.sily  returned  than  it  is  retained.  Abrasion  of  the  mucous 
meinbmne.  from  which  bleeding  may  occur,  results  from  friction  of  the  clothing ; 
trophic  disturbances  may  lead  to  ulceration.  In  addition,  both  a  mucopurulent 
dischat^  and  bleeding  from  the  anus  may  occur  without  constant  protrusion 
of  the  mucous  surfaces.  In  od^'aneed  cases  constipation  and  diarrhea  alternate. 
'  VimI  incontinence  may  be  present.  More  or  less  pelvic  distress  is  complained 
.'At,  and  in  some  cases  there  is  pain  in  the  loins  and  thighs.  In  males  the 
dn(!f;ing  upon  the  bladder  and  urethra  may  produce  difficulty  in  micturition. 

The  diagnosis  is  made  by  an  inspection  of  the  parts.  While  the  protru-^^ion 
of  internal  hemorrhoids  is  uaually  associated  with  more  or  less  prolapse  of  the 
murouH  membrane  covering  the  sphincters,  and  in  some  instances  of  that  which 
lies  immediately  above,  this  condition  can  be  easily  differentiated  from  true 
prolaptte  of  the  rectum.  The  presence  of  hemorrhoidal  tumors,  with  their 
U\-id  color,  as  well  as  an  increased  firmness  of  the  mucous  membrane,  is 
chararieriRtic  of  this  condition.  In  the  case  of  a  child,  a  polypus  may  com- 
pbriUtf  the  diagnosis.  This,  howe\-er,  may  be  u.sually  isolated,  and  its 
attaehment  identified.  In  incomplete  or  partial  prolapse,  and  Ijeforo  the 
necum'nreof  complete  relaxation  of  the  sphincters,  vascular  sta.sis  of  an  im- 
prifloned  portion  of  the  mucous  membrane  of  the  bowel  may  result  from  efforts 
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at  contraction  of  the  irritated  muscles,  and  sloughing  of  the  parts  follow.  On 
the  other  hand,  relaxation  of  the  sphincter  to  the  stage  of  complete  insufficiency 
may  precede  the  occurrence  of  the  gangrene,  in  which  case  the  latter  is  to  be 
attributed  to  trophic  nerve  disturbance,  or  inflammatorj-  stagnation  (en- 
darteritis obliterans).  This  process  of  circular  sloughing  constitutes  one  of 
nature's  efforts  to  cure. 

In  cases  in  which  the  peritoneal  covering  of  the  gut  is  involved,  the  latter 
may  become  the  seat  of  inflammatory  changes,  which  are  followed  by  oblitera- 
tion of  the  peritoneal  pouch.  In  the  milder  forms  of  prolapse  this  adhesive 
inflammation  does  not  occur,  and  the  protruded  portion  of  the  peritoneum 
retains  its  relations  with  the  general  peritoneal  cavity.  The  pouch  of  peri- 
toneum may  be  the  sac  of  a  hernia  and  contain  portions  of  small  intestine,  an 
ovary,  and  exceptionally  the  bladder.  Even  other  viscera  have  been  found 
similarly  involved.  The  intestine  may  become  strangulated  in  the  sac.  and 
an  ** anus  pretematuralis  in  ano"  result  (Es  march).  Spontaneous  rup- 
ture of  the  rectum  without  preceding  ulceration  (Q  u  ^  n  u)  may  occur  as  a 
complication. 

Treatment. — The  use  of  tonics,  and,  in  the  case  of  adults,  changes  in  the 
habits  and  occupation  of  the  patient,  are  indicated.  The  diet  must  \ye  regu- 
lated and  constipation  avoided.  Moving  the  bowels  with  the  patient  lying 
on  the  side  and  one  buttock  drawn  aside  to  make  the  anal  opening  tense  will 
sometimes  prevent  the  occurrence  of  the  prolapse  (M  a  y  1  a  r  d).  When  the 
affection  is  due  to  any  of  the  remediable  exciting  causes  mentioned,  such  as  the 
presence  of  a  contracted  prepuce,  rectal  polypus,  parasites,  stone  in  the  bladder, 
or  any  condition  of  the  urinary  outlet  producing  straining  efforts,  these  nmst  be 
first  removed  before  a  cure  can  be  brought  al)out.  Reduction  may  usually  be 
accomplished  by  the  patient  himself,  if  an  adult.  If  the  surgeon  is  called  in, 
with  the  patient  in  the  knee-ellx)w  position  he  may  proceed  by  spreading 
a  round  piece  of  dry  lint  or  coarse  table  linen  over  the  protruding  mass,  and, 
after  oiling  his  finger  to  facilitate  its  subsequent  withdrawal,  push  the  mass, 
linen  and  all,  into  the  rectal  cavity.  Or  the  finger  lubricated  with  vaselin 
mav  be  introduced  into  the  rectum  and  reduction  effected  bv  taxis  around  the 
finger  (M  a  t  h  e  w  s).  The  previous  application  of  cold  and  the  inversion  of 
the  patient  facilitate  reduction.  A  pad  and  T-bandage  should  be  worn. 
In  children  the  buttocks  may  be  strapped  together. 

Linear  cauterization  (Van  B  u  r  e  n)  is  performed  as  follows:  After  the 
bowels  have  been  thoroughly  emptied,  an  anesthetic  is  administered.  The 
mucous  membrane  is  lightly  touched  in  narrow  longitudinal  strips  with  the 
cautery,  after  which  the  mass  is  reduced.  The  bowels  are  kept  confined  two 
or  three  days  by  means  of  opium  in  small  doses  and  the  first  movement  pre- 
coded  l)y  a  liberal  enema  of  sweet  oil.  A  1 1  i  n  g  h  a  m  cleanses  the  protrud- 
ing mucous  membrane  and  applies  nitric  acid.  The  patient  is  kept  in  the 
recuni})cnt  [)osition  for  from  four  to  six  weeks  and  no  bowel  movements  are 
j)erniitte(l  to  take  place  except  when  he  is  in  this  position. 

Temporary  narrowing  of  the  anal  aperture  by  means  of  a  pursestring 
suture  (Prat  t,  of  Johns  Hopkins  Hospital),  while  of  itself  not  suflRcient  to 
cure  :in  advanced  prolapse,  may  be  useful  in  the  mildest  cases,  as  well  as 
supplementary  to  V  a  n  B  u  r  e  n  '  s  and  A  1 1  i  n  g  h  a  m  '  s  methods  and 
certain   methods  of  fixation.      A  curved  needle  is  introduced  at   the  June- 
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tion  of  the  skin  and  mucous  membrane,  just  beneiith  the  latter  and  in  the 
median  line  posteriorly,  and  a  silk  thread  carried  half-way  around  thf>  anus 
and  out  agaia  in  the  median  line  in  front.  It  is  reinserted  in  the  ni>cniiig  of 
exit  and  brought  out  at  the  point  of  original  puncture,  the  iinus  iicinj;  thus 
completely  encircled.  The  little  finger  of  an  assistant  is  passed  into  the  reclum 
and  the  pursestring  suture  tied  on  it.  I  have  used  this  method  sucoc.-^sfuUy, 
tnibstituting  kangaroo  tendon  for  silk,  as  an  adjunct  to  linear  cauteriKation 
and  rectal  suspcn.-'ion. 

Excision  of  portions  of  the  rectal  mucous  membrane  has  succeeded  in 
certain  mild  cases.  The  excisetl  portions  are  lozenge- shaped  and  so  arranged 
that  Ihe  resulting  eschars  are  hniijitudinjilly  jjlaccd.  Twi>  nr  more  a!  such 
dUpfi.-  f\i-isi..ns  may  be  apjilLP-i.  arcordini;  to  tl.L'  si/o  ,A  tlic  prolapse.     In 
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more  advanced  cases  it  will  also  l)c  necessarj'  to  narrow  the  external  crilice 
In'  llie  application  of  the  pursestring  suture.  The  removal  of  jmrtion.^  oi  the 
mucoUM  membrane  by  meaiw  of  the  clamp  and  cautery  has  been  cfTecled 
(Hen  ry    S  m  it  hj. 

Elevation  and  fixation  (proctopexy)  are  designed  to  suspend  and  secure 
the  prolapsed  portion  in  position,  the  spa^^e  between  the  rectum  and  the  rotcyx 
bdng  utilized  by  Ve  rn  eu  i  1  for  this  purpose.  My  own  method  is  as  follows: 
A  eurvptl  incision  ia  made  half-way  between  the  anal  margin  and  the  point 
frf  the  M<or>'x  (Fig.  -WU).  The  dissection  is  carriefl  well  up  lietwecn  the  rectum 
and  the  sacrum.  With  two  fingers  in  the  rectum  the  jxisteriorwallof  thel:ttter 
[K  fortrecj  through  the  external  wound  and  four  sutures  of  iieavy  kangaroo  t  erx  [on 
or  chronuciitcc)  catgut  passed  through  the  rectal  wall  on  the  lateral  and 
posterior  a^pectt)    of   the  gut.     The   miturea  are   placed   so   as  to  include 
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all  the  tissues  of  the  rectal  wall  to  the  mucous  membrane  (Fig.  485).  An 
incision  is  then  made,  which  is  commenced  at  the  junction  of  the  sacrum  and 
coccyx  and  carried  to  the  end  of  the  latter.  The  ends  of  the  sutures  are 
now  brought  out  on  each  side  of  the  coccyx,  the  prolapse  reduced,  and  the 
sutures  tied  across  tlie  bone,  traction  being  made  to  bring  the  rectum  into 
position.    The  incisions  are  now  closed. 

In  cases  in  which  there  is  a  decided  dilatation  above  the  sphincter,  three  or 
four  sutures  are  placed  in  the  presenting  rectal  wall  in  Lembert  suture 
fashion,  before  reduction,  and  tied  so  as  to  produce  an  infolding  effect,  thus 
rendering  more  solid  this  portion  of  the  bowel  wall.  If  the  anal  orifice  is 
markedly  relaxed,  Pratt's  pursestring  suture  may  be  added  {iHde  supra). 


A  still  higher  fixation   may   be  obtained,   when  necessary,  by  passing  the 
sutures  to  each  side  of  the  sacrum  (T  u  1 1 1  e). 

Colopexy. — Hryant,  of  New  York,  advocates  entering  the  peritoneal 
cavity  through  a  three-inch  incision  parallel  to  Poupart's  ligament  and  one  inch 
above  it.  The  peritoneum  is  well  sejiarated  and  the  prolapse  reduced  by  pull- 
ing the  gut  firmly  upwaril.  It  is  then  secureti  to  the  loosened  peritoneum  by 
quilting  sutures  which  include  the  muscular  coat  of  the  bowel.  Supporting 
sutures  arc  iiddrd  to  include  the  entire  thickness  of  the  abdominal  wall  and  the 
muscular  coat  of  the  bowel  l>ehind  the  longitudinal  band.  These  latter  sutures 
sen-e  also  to  clasc  the  external  wound.  The  principal  objection  to  this  operation 
is  the  danger  of  a  hernisil  protrusion  due  to  the  interposition  of  intestine  between 
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ihe  wound  e<lges;  this  tK-cuired  in  one  of  Bryant's  cases.  Td  obviate 
ihis  ditnger  1  have  demised  a  method  in  which  the  intestine  is  supported  l>y  four 
stripe  of  peritoneum  cut  from  the  edge  of  the  peritoneal  incision.  The  two 
cut  from  the  one  side  are  left  attached  toward  the  extremities  of  the  infision, 
wliile  the  two  cut  from  the  other  side  are  left  attached  toward  the  center.  The 
peritoneal  strips  are  detached,  passed  through  slits  in  the  serou.s  iiml  mus- 
cular coats  of  the  lai^ee  intestine,  and  secured  by  sutures  to  the  parietal  |)eri- 
toneum  (Fig.  487).     The  wound  is  then  closed  in  the  usual  way. 

Ampatation  of  the  Rectum. — Operations  designed  for  the  rcmovid  or 
amputation  of  the  protnidin"  mass  of  bowel  may  l)e  performed  iiscptically, 
jiii'l  a  strict  regard  for  this  part  of  Ihe  operative  technic  should  iilvv:tys  be 
ftl)s>?r\e<l.     All  operations  of  thi.''  character  should  be  preceded  by  a  few  days' 


puncatinn  with  salines,  during  which  time  the  patient  should  lie  fed  with 
sterilix«l  liquid  food.  In  amputation  of  the  rectum  both  the  cavity  of  the 
bowel  anii  the  peritoneum  am  invailed,  and  increased  caution  is  necessary  in 
Uir  mnnipulatiou  lest  tho  peritoneal  cavity  be  soiled  by  infectious  material. 
The  protrudins  portion  of  gut  should  be  well  washed  with  soap  and  warm 
waivr  licfort'  llic  incisions  are  made,  the  parts  l)eing  protruded  by  the  jiatient 
for  that  purpcKW  before  anesthetization;  during  the  operation  the  parts  are  to 
In?  ctjnstuntiy  irrigated  with  the  borosalicylic  solution  of  Thiersch,  The  best 
poNtioo  for  operating  is  the  lithotomy  position,  and  in  order  to  secure  gravi- 
tation of  thf  n^Mlontinul  contents  away  from  the  seat  of  operation,  the  pelvis 
fJiould  be  well  elevated.  All  bleeding  points  are  secured,  the  sutureil  jiarts 
are  relumed,  and  an  opium  and  iodoform  suppository  is  introduced. 
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My  own  technic  is  as  follows:  The  patient  is  placed  in  the  combined  lith- 
otomy and  Trendelenburg  position.  A  row  of  light  artery  forceps  is  placed 
just  below  the  mucocutaneous  junction  in  such  a  manner  as  to  pinch  up  a  fold  of 
the  mucous  membrane  of  the  outer  cylinder  the  entire  circumference  of  the  gut. 
A  circular  incision  is  made  about  an  inch  in  front  of  the  row  of  forceps,  including 
only  the  mucous  membrane,  the  proximal  edge  of  which  is  dissected  back  for  an 
inch.  The  row  of  forceps  is  now  transferred  to  the  edge  of  the  mucous  mem- 
brane flap  or  cuff,  and  this  is  held  up  and  out  of  the  way  by  an  assistant.  Two 
additional  clamps  are  now  placed,  one  on  each  side,  at  the  point  of  the  prolapse, 


or  the  r»hice  where  the  outer  cj'linder  of  the  gut  returns  to  form  the  inner 
cylinder.  With  the  mass  thus  stea<licd  and  the  two  cylinders  identified,  the 
index-finftcr  i>f  tlic  left  hand  is  passed  u]>  the  inner  cylinder,  and  with  this 
as  a  guide  and  the  cuff  of  mucous  membrane  held  out  of  the  way,  a  half-inch 
trsuisvcrse  incision  is  made  so  as  to  include  the  remainder  of  the  thickness  of 
the  outer  cylinder  and  the  entire  thickness  of  the  inner  cylinder.  A  suture  of 
chromicizcd  catgut  is  now  placed  so  as  to  include  the  entire  thickness  of  the 
two  cylinders  at  the  site  of  the  half-inch  opening,  with  the  exception  of  the 
turned-back  mucous  membrane  cuff  at  the  anal  mucocutaneous  margin  held 
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in  the  grasp  of  the  forceps.  This  step  of  the  operation  is  repeated  until  ihc 
entire  circumference  of  the  cylinders  is  traversed,  except  that  each  subsequent 
suture  is  applied  hrst  and  the  incision  extended  afterward.  Care  is  to  l>e  taken 
that  each  extension  of  the  incision  is  carried  no  farther  than  the  area  pre^'inuwly 
secured  by  the  suture.  Throughout  this  portion  of  the  operation  a  sti-eaiii  i>f 
warm  borosaheylic  solution  (Thiersch's)  is  to  be  kept  playing  on  tlip  jjarts. 
In  a  large  prolapse  the  mesenteric  portion  of  the  gut  is  encountered  when  tlie 
posterior  portion  of  the  circumference  is  reached.  This  is  treated  prpcisely  iis 
the  anterior  portion,  the  vessels  of  the  mesentery  being  secured  by  the  sutuii'. 
As  the  last  suture  is  applied  the  final  cut  is  made  in  front  of  it,  compUliti^'  the 
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amputation  of  the  prolapse.  The  cuff  of  mucous  membrane  pre\-i()u.-^l>"  dis- 
sected back  is  now  brought  down  and  sutured  in  position  over  the  first  r.n\  of 
sutures.  Catgut  is  to  be  used  throughout.  An  opium  supiH)sitor\-  is  placcii 
high  up  in  the  bowel  and  the  parts  replaced.  A  light  tampon  of  guu/t'  is  plaitil 
in  position  for  forty-eight  hours,  after  which  it  is  removed  and  a  castor  oil 
cathartic  given,  followed  in  three  hours  by  a  sweet  oil  enema. 

The  special  features  of  this  operation  are  the  following:  (I)  the  use  of  the 
combined  lithotomy  and  Trendelenburg  positions,  this  preventing  the 
descent  of  the  small  intestines  during  the  operation ;  (2)  the  turning  back  ()f  a 
cuff  of  mucous  membrane  for  the  purpose  of  preserving  the  nonnal  conditions 
at  the  rectal  outlet,  and  at  the  same  time  permitting  the  removal  of  all  the  nlaxed 
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and  overstretched  mucous  and  submucous  structures  at  this  point,  the  cuff 
itself  providing  a  covering  for  the  sutured  edges  of  the  stump  of  the  prolapse 
and  diminishing  opportunities  for  subsequent  infection;  (3)  the  application 
of  the  suture  first,  and  then  an  extension  of  the  incision  through  both  cylinders 
to  correspond  with  the  sutured  area,  in  order  to  avoid  the  exposure  of  the 
peritoneal  cavity  to  infection  (Fig.  488). 

In  Mikulicz's  operation  the  intestine  is  fixed  by  two  strong  sutures  passed 
through  the  most  dependent  part  of  the  protrusion  and  a  transverse  incision 
made  in  the  anterior  face  of  the  portion  of  the  gut  which  presents  itself,  or  that 
portion  which  lies  externally.  This  incision  is  made  from  1  to  2  cm.  in  front  of 
the  supposed  site  of  the  anal  opening.  When  the  external  portion  of  the  in- 
testinal tube  is  completely  cut  through,  the  peritoneal  pouch  between  the  two 
portions  of  the  gut  is  opened  and  the  peritoneal  covering  of  the  internal  in- 
testinal tube  exposed.  The  communication  with  the  peritoneal  cavity  is  shut 
off  by  suturing  the  peritoneal  surfaces  together  as  fast  as  the  transverse  in- 
cision is  extended,  the  surgeon  extending  the  latter  and  placing  catgut  sutures 
in  position  as  he  proceeds,  until  the  entire  circumference  and  thickness  of  the 
external  portion  of  the  intestinal  tube  is  divided.  The  internal  intestinal  tube 
is  now  divided  just  in  front  of  the  row  of  sutures  already  applied,  and  the  two 
extremities  of  the  gut  united  by  a  second  row  of  sutures  which  includes  all  the 
coats  of  the  intestine.  Mikulicz  employs  silk  for  this  second  row  of 
sutures  and  leaves  them  long.  Chromicized  catgut  may  be  employed  with 
advantage,  and  the  difficulties  of  finally  removing  the  sutures  avoided.  In 
order  to  prevent  the  line  of  union  from  slipping  away  from  the  operator  during 
this  portion  of  the  manipulation,  the  stumps  may  be  grasped  with  several  pairs 
of  fixation  forceps.  Finally,  the  line  of  sutures  is  to  be  dusted  with  iodoform 
and  the  remainder  of  the  gut  replaced. 

Ulters  of  the  Anus  and  Rectum. — Soft  chancres  occur  about  the  anus 
as  the  result  of  infection  from  chancroids  of  the  vulva  or  the  vagina,  from  direct 
transmission  of  infection  from  the  male  organ  (sodomy),  or  from  the  finger ;  they 
may  become  phagedenic.  Primary  syphilitic  chancre  may  also  occur  from 
sodomy.  Secondary  and  tertiar}'  syphilitic  affections  occur  in  the  shape  of 
condylomas,  gummatous  infiltration,  and  broken-down  gummas.  Stricture  of 
the  rectum  may  follow  (see  page  127).  Tuberculous  ulceration  of  the  anus 
and  rectum  may  result  in  abscesses  and  fistulas.  A  single  large  ulcer  may  extend 
to  the  neighboring  skin  and  resemble  epithelial  carcinoma.  The  prognosis  of 
tuberculous  ulcers  is  grave;  progressive  destruction  of  the  involved  parts  is  the 
rule.  Simple  ulcer  of  the  rectum  is  usually  traumatic  and  arises  from  abrasions 
from  fecal  masses,  a  foreign  body,  an  operation  for  hemorrhoids,  and  protracted 
labor. .  It  is  usually  single,  with  flattened  soft  edges.  Follicular  ulceration 
results  from  chronic  catarrhal  inflammation  due  to  gonorrheal  infection  and 
other  causes.  These  ulcers  are  small,  multiple  at  first,  sometimes  forming  large 
and  extensive  ulcers  by  qoalescence.  Dysenteric  ulcer  is  usually  situated  at 
the  upper  part  of  the  rectum  and  sometimes  leads  to  suppurative  periproctitis, 
or  even  peritonitis. 

The  syinj)tonis  of  ulcer  of  the  rectum  are  as  follows:  (1)  discomfort,  or  even 
considerable  pain  and  tenesmus  in  defecation;  (2)  discharge  of  mucus  and 
pus,  varying:  with  the  extent  of  the  ulceration;  (3)  diarrhea.  When  the  ulcer 
is  sit  uated  near  the  s])hincter,  painful  spasm  of  the  latter  may  occur  (sphinc- 
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tertsmus).     All  pronounceti  ulcers  in  this  region,  pxeluding  those  of  tmumatic 
origin,  should  l>e  r^arded  as  either  syphilitic,  tuberculous,  or  gonorrheid. 

Treatment.— in  simple  ulcer  the  bowels  are  to  be  kept  loose  with  salines, 
Ihe  recluin  washed  out  after  everj-  defecation,  and  the  ulcer  touched  occasion- 
ally with  pure  carbolic  acid,  or  with  a  40  grain  to  the  ounce  solution  of  nitrate  . 
of  silver  through  the  speculum.  This  is  to  be  followed  by  dusting  the  ulcer 
with  Bristol,  subgallate  of  bismuth,  or  iodoform.  In  persistent  ca.ses  ihcs|ihinc- 
I«ts  are  to  be  stretched,  the  base  of  the  ulcer  incised,  and  the  edges  touched  with 
fuming  nitric  acid,  Soft  chancres,  gonorrheal  ulcers,  and  primary  syi>hilitic 
ulc^m  are  treated  locally  like  thotte  on  the  external  genitals.  All  affections  of 
eii-philitic  origin  are  to  be  treated  by  antisyphiliiic  remedies.  In  tuberculous 
ulcer  the  local  treatment  must  be  promptly  applied;  it  includes  excision  of 
the  ulcer,  the  application  of  the  thermocauter^',  the  use  of  iodoform  (insuf- 
Bation,  or  iodoform  emulsion),  etc.  Every  effort  to  improve  the  patient's 
general  health  must  be  made.  I>\senteric  ulcer  is  best  treated  by  injections 
of  hot  water  and  the  application  of  pure  carbolic  acid  or  solutions  of  nitrate  of 
wlver.  Finally,  in  the  intractable  cases  of  ulceration  of  the  rectum  it  may  be 
nccessarj'  to  give  the  parts  re»t  by  performing  an  inguinal  colostomy  (see  page 
13,'))  and  at  the  same  time  providing  for  efficient  irrigation. 

Strictures  of  the  Rectum.— These  are  divided  into  (1)  cooKenital 
strictures:  (2)  those  arising  from  cicatricial  contraction;  {S)  strictures  due  to 
tumors  of  the  rectum. 

Congenital  strictures  have  their  origin  in  malformations  of  the  mucous 
membrane.  Many  of  them  are  due  to  incomplete  atresia  of  the  rectum  (see 
Imperforate  Anus,  page  128),  They  may  be  the  cause  of  prolapse  of  the 
rectum.  Cicatricial  strictures  result  from  injuries  and  from  ulceration ,  follow- 
ing inflammations  of  various  kinds  that  involve  destruction  of  the  bowel  wall 
(syphilis,  etc.).  Simple  stricture  is  usually  situateil  within  two  inches  of  the 
anus.  Diffuse  induration  and  contraction  may  follow  chronic  catarrhal  inflam- 
mation.    (For  tumors  of  the  rectum,  see  pages  lUO  and  135.) 

The  symptoms  of  stricture  of  the  rectum  are  difficult}'  of  defecation,  and, 
when  the  stricture  is  low  down,  diminished  size  of  the  stools,  which  nmy  be 
BatUmcd  and  narrow,  pipestem-shaped,  or  may  occur  in  small  lumps.  Tliere  is 
pat»agG  of  mucus  and,  in  advanced  cases  with  ulceration,  the  presence  of  blood 
in  the  stools.  The  stenosis  may  finally  amount  to  complete  ob.-itruction. 
iCven  prior  to  this,  there  may  be  attacks  of  colicky  pains  and  distended  abdo- 
men. E.xaminalion  with  the  finger  may  disclose  the  stricture  at  once,  if  this 
18  low  down.  I'jcamination  with  the  rectal  lx>ugie  is  unsatisfactor}'.  The 
introduction  of  Kelly's  long  rectal  speculum  with  the  patient  in  the  gcnupec- 
toni  position  may  assist  in  the  diagnosis.  Flxamination  with  the  whole  h:ind  is 
not  juittifiable.  In  a  ca.se  coming  under  my  care  at  St.  Marj-'a  Hospitid,  an 
att«>mpt  hiul  liecn  miuie  to  make  a  diagnosis  in  this  manner;  rujituro  of  the 
peritoneal  portion  of  the  rectum  and  fatal  peritonitis  resulled. 

Treatment.— \\1ien  not  due  to  cancer  of  the  rectum,  the  stricture  may 
be  subject«l  to  gradual  dilatation.  This  may  lie  done  by  rectal  liougics  (Fig. 
WO),  the  size  of  these  being  increased  from  time  to  time.  Great  care  must 
be  employed  in  Ihe  u.se  of  these,  the  smallest  size  that  will  enter  lieing  used 
at  first.  The  bowels  should  be  kept  free  during  the  treatment  and  tlic  bougie 
shuuM  be  passed  every  other  day.     After  complete  dilatation  is  accomplished 
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the  patient  should  pass  the  instrument  from  time  to  time  to  pre\'ent  recon- 
traction.  Strictures  not  amenable  to  this  treatment  (hard,  fibrous  strictures), 
if  not  too  long,  should  be  incised  superficially  in  the  posterior  raphe  and  dila- 
tation continued.  If  the  stenosis  is  extreme  and  otherwise  intractable,  the  stric- 
ture may  be  excised  (see  Resection  or  Kxtirpation  of  the  Rectum,  page  131),  or 
inguinal  colostomy  may  be  performed  (see  page  135). 

Bacon  establishes  an  anastomosis  between  the  sigmoid  flexure  and 
the  rectal  portion  of  the  bowel  below  the  stricture,  employing  a  Murphy 
button  for  the  purpose.     Rotter  performs  sigmoldoproctostomy  in  the  case 
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of  the  female  as  follows:  A  median  abdominal  section  is  followed  by  double 
ligation  of  the  sigmoid  and  division  between  the  ligatures.  The  peripheral 
end  is  closed  by  suturing  and  the  central  end  is  cleansed  and  wrapped  in 
antiseptic  gauze.  The  alxlominal  wound  is  now  packed  provisionally.  An 
incision  is  ma<le  in  the  median  line  of  the  posterior  vaginal  wall  and  the 
rectovaginal  septum  spht  transversely  to  uncover  the  anterior  rectal  wall  to  the 
height  of  Douglas's  cul-de-sac.  The  central  end  of  the  sigmoid  is  now  brought 
down  and  sutured  in  a  longitudinal  slit  made  in  the  rectal  wall.  The  suturing 
is  done  on  both  the  mucous  membrane  and  the  outer  surface,  the  sphincters 
being  dilated  in  the  former  case.    The  rectovaginal  space  is  tamponed. 

Malformations  of  the  Anus  and    Rectum. — Imperforate    anus   of 
congenital    origin    results  from   failure  of  union   between   the   embr>'onic 


intestine  and  the  anal  opening  as  the  latter  forms  from  involution  of  the  epi- 
blast.  The  disturbance  in  {le\'elopment  may  take  place  while  the  rectum 
is  still  in  conmmnication  with  the  allantois  (the  urachus,  embrtonic  bladder, 
and  AVolHiiin  ducts)  and  a  continued  comnmnication  with  the  un^enital 
apparatus  result.  In  some  cases  the  rectum  ends  blindly  near  the  site  of  the 
anus,  and  a  simple  incision  will  insure  relief  at  once,  or  a  thick  layer  of  tissue 
may  inlen.-ene  (fig.  4!«t,  .4).  In  other  cases  the  anus  and  rectum  may  both 
be  absent  (Fig.  490,  B).  a  shallow  depression  taking  the  place  of  the  former 
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nnd  a  solid  cord  taking  the  place  of  the  latter  {occlusion  of  the  rectum). 
In  imperforate  rectum  the  bowel  is  dosed,  the  anal  orifice  being  present 
but  ending  bhndly.  In  congenital  cloacal  openings  (Figs.  491  and  4012) 
there  are  abnormal  oullets  of  the  rectum,  these  opening  into  the  bladder,  the 
urethra,  the  glans  penis,  the  vagina  in  the  female,  and  rarely  into  the  ulerus. 


In  riunes  in  which  the  opening  is  into  the  vagina  the  malformation  may  not 
bp  discovered  until  some  time  has  elapsed. 

The  Treatment  of  Imperforate  Anus.— (Operation  should  be  undert;iken 
as  early  as  possible.  The  most  favorable  cases  are  those  in  which  theie  is 
only  a  tliin  septum  to  be  divided.  The  opening  thus  made  should  be 
enlarged  with  a  blunt  bistoury  and  the  mueous  membrane  sutured  tu  the 
skin. 

In  cases  in  which  there  is  a  thick  layer  of  tissue  intervening,  inguinal  coins- 
t(Mny  should  t>e  performed  lo  gi\e  immediate  relief.  When  the  part.s  h:ne 
healol  Miuiidly,  a  formal  attempt  at 
proctoplasty  may  be  made,  with  a 
flcxit^  lK>ugie  intrcKluccd  at  the 
artificial  anus  and  pa£se<I  in  a 
downvard  direction  as  a  guide. 
Wilh  the  fwlient  in  the  lithotomy 
position  an  incision  is  made  near 
the  norma]  opening  of  the  anua, 
and  the  incision  deepened  to  ap- 
proach the  tmugie  passed  from  the 
anifirial  anus.   .\  catheter  is  passed  A  B 

into  (he  urethra  in  male  children  Fi<i.  wa.— Iiiiperi™i*ti  ahi-b  with  iuffiri™ 
atiii  rhe  little  finger  of  the  operator  iE:aa*ncHi. 

guards  the  vagina  in  females.  WTien     ^  end'iM'^B'biSd"p™*h''!^ii!iir]miVf''™ 
the   end   of   the   rectum  has   been     t^nat  m  upper  poriion  of  vngina. 
found,  it  should   be  loosened  in  all 

diicctions  aa  freely  as  possible  without  ojjening  either  it  or  the  peritoneal 
pftvity.  It  is  then  hn>uglit  down,  opened,  and  tlie  mucous  membriuie 
Miluird  to  the  edges  of  the  skin  wound.  If  this  cannot  lie  done,  it  should 
be  bnttuEht  don-n  as  low  ns  ixissihle  and  sutures  applied.  Stromever 
propuiied  (o  perform  abdominal  section  and  lead  a  loop  of  intestine  into  tlie 
cul-«le-*ac  of  Dougltu*,  where  it  is  to  be  sutured  to  an  opening  in  the  perineum. 
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E  s  m  a  r  c  h  recommends  entering  the  peritoneal  cavity  through  the  peri- 
neum and  suturing  one  of  the  lower  loops  of  intestine  in  the  wound. 

Many  of  these  cases  prove  fatal  from  septic  peritonitis  or  from  extensive 
cellulitis  at  the  site  of  the  wound.  The  tendency  to  subsequent  cicatricial 
contraction  must  be  guarded  against  by  the  occasional  introduction  of  rectal 
bougies. 

Diverticulum  of  the  rectuniy  analogous  to  Meckel's  diverticulum  of 
the  ileum,  is  an  extremely  rare  condition.  Three  cases  are  recorded,  those  of 
Hulke,  Maas,  and  Terrier.  InHulke's  case  the  diverticulum 
resembled  the  rectum  in  structure  and  ran  parallel  to  the  latter  for  several 
inches ;  it  was  lined  with  mucous  membrane.  In  M  a  a  s  '  s  case  an  im- 
mense diverticulum  containing  gas  and  liquid  feces  in  a  child  of  thirteen 
was  the  cause  of  sudden  death  from  pressure,  the  post  mortem  revealing  the 
malformation.  In  Terrier's  case  the  patient  complained  of  a  feeling 
of  weight  in  the  rectum.  Examination  disclosed  a  diverticulum  which  com- 
municated with  the  rectum  by  a  narrow  orifice  and  which  was  filled  with 
feces.  The  rectum  was  also  dilated.  A  fullness  in  the  entire  rectal  fossa 
corresponded  with  the  site  of  the  diverticulum.  The  latter  was  carefully 
excised. 

Carcinoma  of  the  Rectum. — Carcinomatous  growths  in  this  region 
usually  arise  in  the  glandular  structures  of  the  mucous  membrane.  The  sub- 
mucosa,  the  muscularis,  and  finally  the  perirectal  connective  tissue  are  invaded 
in  turn.  In  the  later  stages  of  the  disease,  owing  to  ulcerative  and  necrotic 
changes,  the  nature  of  the  growth  is  demonstrable  only  at  the  periphery. 
Epithelial  carcinoma  or  epithelioma  commences  in  the  most  superficial 
layers  of  the  mucous  membrane  and  gradually  extends  to  the  deeper 
portions.  It  occasionally  arises  at  the  mucocutaneous  junction,  either  in  the 
squamous  cells  of  the  outlying  skin  of  the  anus  or  in  the  cylindric  cells  of  the 
mucous  membrane.  Colloid  carcinoma  is  the  result  of  degeneration  of  simple 
carcinoma  and  occurs  as  massive,  grayish,  and  soft  or  gelatinous  growths. 

In  the  majority  of  cases  of  rectal  cancer  the  growth  is  situated  about  an 
inch  from  the  anus.  It  may  occur  as  sharply  circumscribed  nodules  or  more 
diffuse  papillary  growths.  It  may  be  limited  to  a  portion  of  the  gut,  in  which 
case  the  anterior  wall  is  most  frequently  affected,  or  it  may  involve  the  whole 
of  the  circumference.  Early  infiltration,  followed  by  stenosis,  and  finally 
ulceration,  occurs.  The  latter  is  characterized  by  a  hard  base  with  infiltrated 
edges. 

The  rectum  above  the  point  of  stenosis  becomes  dilated  from  retention  of 
fecal  masses,  and  the  relaxed  mucous  membrane  mav  be  forced  valvelike 
against  the  stricture  and  cause  complete  obstruction,  or  the  latter  may  occur 
from  complete  obliteration  of  the  growth.  The  bladder  and  prostate  in  the 
male  and  the  ^'agina  and  uterus  in  the  female  may  become  involved  during 
the  progress  of  the  disease.  The  peritoneal  cavity  may  be  invaded  and  septic 
peritonitis  ensue  on  rupture  of  a  peritoneal  abscess.  The  skin  may  become 
involved,  and  this,  together  with  perforation  of  the  rectum,  lead  to  the  forma- 
tion of  fecal  abscesses.  Secondary-  deposits  may  occur  in  the  liver  through 
the  portal  circulation.  Infection  of  the  retroperitoneal  lymphatic  glands  in 
the  hollow  of  the  sacrum  is  present  in  advanced  cases.  Involvement  of  the 
anal  region  causes  carcinomatous  infection  of  the  inguinal  glands. 
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The  sjrmptoms  are  (1)  ronstipation  due  to  stenosis;  (2)  the  discharge  of 
hioful  and  pus  consequent  upon  the  ulceration,  and  a  thin  seroaanguinolent  and 
ichorous  fluid  in  addition;  (3)  progressive  cachexia.  The  patient  may  suffer 
but  little  or  no  pain  at  first;  later,  when  ulceration  has  occurred,  anti  jmr- 
ticularlj-  aft«r  the  growth  has  broken  through  the  rectum,  the  patient  snuffers 
greatly.  After  perforation  of  the  bladder  wall  there  is  escape  of  urine.  The 
first  two  symptoms  should  call  attention  to  the  probability  of  the  presence 
of  the  disease  and  lead  to  an  examination. 

Diagnosis. — The  disease  is  easily  recognized  by  the  touch,  the  densely 
infiltrated  tissues  differentiating  it  from  all  other  forms  of  rectal  disease  except 
syphilitic  ulcerations.  In  doubtful  cases  portions  of  the  new  growth  should  be 
removeii  for  microscopic  examination  and  iodid  of  potassium  administered 
as  a  test.  In  cases  of  broad  annular  deposit  the  latter  breaks  down  in  the 
middle  first,  and  the  examining  finger  may  distinguish  two  points  of  con- 
striction corresponding  to  the  indurated  margins  of  the  infiltration. 

The  prognosis  is  exceedingly  unfavorable.  In  cases  not  subjected  to 
operation  death  with  extreme  suffering  takes  place  in  from  one  to  two  years. 

Treatment. — Operative  interference  Li  indicated,  except  in  the  nKi,*t  ad- 
vanctti  cases.  In  cases  in  which  the  limits  of  the  disease  can  be  definei]  lit-low 
the  third  sacral  vertebra  b\'  the  index-finger  in  the  rectum,  and  in  which  no 
involvement  of  the  retroperitoneal  glands  can  be  made  out,  extirpatiuii  by 
the  peritoneal  route  may  be  attempted.  The  dangers  of  the  operaliim  iclate 
pnnci|>ally  to  hemorrhage  and  septic  infection  of  the  peritoneum,  lliough 
the  latter  is  not  dreaded  so  much  as  formerly.  The  higher  the  extirpation, 
the  larger  the  branches  of  the  hemorrhoidal  arteries  encountered.  Ca,<cs  in- 
%'olviiig  the  bladder,  prostate,  or  vagina,  in  which  adhesions  to  the  sncrum 
have  taken  place,  are  inoperable.  Palliative  measures  in  such  cases  cnnsist 
of  curetting  with  the  sharp  spoon,  cauterizing  with  the  thermocautery,  and 
,  VkaUishiDg  an  artificial  anus  (colostomy).  The  latter  is  useful,  even  licfore 
MK  occurrence  of  complete  obstruction,  to  alleviate  the  pain  and  arrest  the 
progress  of  the  disease  by  removing  the  irritation  due  to  the  presence  of 
fecal  maMsoi.  The  sigmoid  flexure  should  l>e  divided,  its  up|)er  end  sewed 
into  the  wound  and  the  lower  end  closed  and  dropped  back  into  the  peritoneal 
caxity.  Cases  of  recurrence  are  to  be  treated  in  the  same  manner  as  cases 
originally  inoperable. 

In  operable  rases  a  preliminary  inguinal  colostomy  is  sometimes  useful. 
By  this  mean?  thorough  preliminary-  disinfection  is  as.'sured  and  all  sources  of 
irritation  are  removed.  Inguinal  colostomy  is  more  easily  cared  fur  as  to 
cleanlinene  than  an  artificial  aims  in  any  other  situation,  and  since  in  e\er\'  case 
fifextirpation  of  the  rectum  an  artificial  anus  is  necessary,  itspreliminar}  c^tab- 
li^ment  is  a  stop  in  the  final  radical  procedure. 

The  Operative  Treatment  of  Carcinoma  of  the  Rectimi. — The  bnucl  is 
thoniughly  <-viicunti>d  by  purgatives  and  enemas;  it  .-should  also  be  irriirated 
irilh  saline  solution,  the  anal  margins  being  well  separated  by  the  fingers  just 
befor*  the  (i]>enili(>n.  The  iiatirnt  la  placed  in  the  lithotomy  position.  If  the 
disease  is  confined  to  the  anus  and  the  region  of  the  sphincters,  an  elliptic 
tnciw(»n  running  parallel  to  the  fibers  of  the  external  sphincter  and  well  br\ ond 
the  limits  of  the  disc4i.se  is  made,  from  which  a  straight  incision  is  carried 
■ufficiently  far  l>ack  to  permit  removal  of  the  eoccjTc  (Fig,  493).    The  anal 
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opening  is  closed  by  a  continuous  through-and-throuKh  suture  of  heavy  silk. 
The  i)erirectal  tissues  arc  scparuteti  to  a  safe  jxiint  above  the  disease;  a  sound 
is  jjassed  into  the  bladder  as  a  guide,  to  prevent  injury  to  the  bulb  of  the  urethra. 
The  o|ienition  is  completed  by  a  transverse  cut  made  in  the  healthy  rectal  wall 
well  abo^e  the  disease.  The  stump  is  gr!i8|>e<l  to  jirevent  retraction  until  the 
vessels  arc  secured.  .^  large  sized  rubl>er  tube  is  j^iissed  into  the  rectum  and 
secured  to  the  stump  by  catgut  sutures.  The  jmrts  around  the  tul>e  are  i>aekeil 
with  gauze.  Suturing  the  edge  of  the  opening  in  the  rectum  to  the  skin  is  not 
necessary  and  may  pro\e  fatal.  In  my  cxijerience,  primary  union  has  seldom 
taken  plai-e,  and  retention  of  secretion  during  the  first  two  days  has  t>een  fraught 
with  danger  of  extensive  \irulcntly  septic^  cellulitis.  The  gauze  packing  should 
be  removed  nnti  rei)la<'ed  several  times  daily,  copious  sublimate  irrigation  Iwing 
performed  at  the  same  time. 

The  incontinence  which  follows  may  be  remedied  in  a  measure  by  detaching 


Fio.  493.— B(.B»:rTroN  or  thk  Rectiu  by  the  Peki.ikal  R< 


the  rectum  after  healing  is  complete<l,  twisting  it  on  its  long  axis  and  .suturing 
it  in  this  |)osition  (<  1  c  r  s  u  n  y). 

In  cases  in  whicli  the  parts  immediately  above  the  sphincter  are  involved, 
the  latter  remaining  free  from  disease.  H  u  e  t  e  r  made  a  horseshoe-shape<i 
incision  with  llie  curved  jmrlion  placed  just  behind  the  scrotum,  the  two  .sides 
running  ahmg  the  oulcr  cdfrc  of  the  external  sphincter.  The  flap  containing 
ihc  spliin<-ters  is  (unicd  liack,  the  n'cturn  e\i>osed  and  the  diseased  portion 
rc,-<ei'1cd,  after  which  (lie  upper  stump  is  sulured  to  the  anal  portion  and  the 
flap  replaced  and  partially  sutured. 

Vaginal  Extirpation  of  the  Rectum.-  In  cases  in  which  the  sphincters  are 
not  involved  H  eh  n  ojxTales  as  follows:  Tlie  rectum  is  thoroughly  emptietl 
ami  tamjmneil.  With  the  patient  in  the  lilhotomy  jwsition.  a  median  incision 
is  made  in  the  jiosforinr  vaginal  wall  and  the  latter  freed  on  each  side.     The 
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diRKK^ion  is  then  cleei>ened  and  extended  into  the  ischiorectal  fossaa  to  earh 
tubenisity  of  the  i3chiuin.  To  facilitate  this  the  incision  is  carried  downwunl 
Mid  liuckword  on  each  aide  of  the  anus.  The  first  croea-incision  of  the  rectum 
is  made  from  i  to  J  of  an  inch  ahwve  the  up|)er  sphincter,  if  the  location  of  t>ie 
■iineiLte  will  permit  this.  After  extirpation  of  the  diseased  portion  the  peri- 
toneum is  closed  and  the  rectal  stump  sutured  to  the  anal  rinK,  this  at  once 
cloHiiig  (he  lx)wel.  The  central  end  of  the  rectum  is  detached  sufficiently 
high  up  to  avoid  tension.  This  method  offers  the  advanta^tte  of  pennittinj; 
simultaneous  attack  on  the  uterus,  the  vagina,  and  the  perineum. 

Campenon  di^'ides  the  bowel  between  two  liEatures  almve,  in  order  to 
Kuard  afjainst  fecal  infection.  In  cases  of  involvement  of  the  sigmoid  flexure 
the  combined  abdominal  and  vaginal  route  is  to  be  selected,  with  the  formation 
of  ui  inguinal  artificial  anus  (S  c  h  w  a  r  t  z). 

Extirpation  of  the  Rectum  by  the  Combined  Abdominal  and  Perineal 
Route.— <iu  ^  nu  operates  as  follows:  With  the  patient  in  the  Trendelen- 
burg position  the  abdomen  is  opcne<!  in  the  metlian  line,  both  internal  iliac 
arterii"**  are  lig&Iwl,  and  enlarged  glands  sought  for  and  removed.  In  lipating  the 
left  internal  iliac,  the  mesosigmoid  is  separated,  or.  in  case  of  a  long  mesentcrv. 
the  .sigmoid  is  turned  upward  and  the  vessel  approached  directly.  The  f^igmoid 
flexure  is  divideil  between  two  .strong  silk  ligatures  and  the  cut  edges  disin- 
fected and  wTapped  in  gauze.  The  upper  cut  end  of  the  rectum  is  sutured  in 
the  loft  iliac  region,  the  hgateil  portion  being  placed  extra-abdominally.  An 
aamstuDt  makes  traction  on  the  sigmoid  and  rectum,  the  mesorcctum  on 
each  siiie  is  freed,  and  the  band  which  contains  the  hemorrhoidal  vessels  iw  snuglit 
for  M  it  passes  downward  from  the  promontory  of  the  sacrum,  and  liguled. 
The  rectum  is  now  bluntly  loosened  from  the  sacrum  as  far  in  a  downwunl 
direelion  m^  possible,  and  the  rectove.sical  or  recto-uterine  peritoneal  pouch 
incised,  if  this  can  be  brought  within  reach.  Therectuni  and  theremainsnf  the 
flignioid  are  wrappe<i  in  gauze  and  the  abdominal  wound  closed.  The  operation 
is  now  continued  from  lieiow.  The  bowel  is  loosened  by  incisions  which  em- 
brace the  anal  region,  and  finally  removed.  The  resulting  cavity  is  tamponed 
vith  gauze  and  partly  sutured. 

This  operation  offers  the  advantages  of  certaint\'  of  asepsis  and  radical 
nmoval  nf  all  affected  tissues.  The  silk  ligature  on  the  projecting  portion  of 
the  bowel  in  the  left  iliac  region  is  removed  on  the  third  day,  the  resulting 
opming  forming  an  iirtihcial  anus. 

Extirpation  of  the  Rectum  by  the  Sacral  Route. — The  incision  is 
made  in  the  posterior  raphe.  K  o  c  h  e  r  resects  only  the  coccjx.  K  r  a  s  k  e 
and  Bardwnheuer  remove  a  portion  of  the  sacrum  as  well.  The  sacral 
route  is  sometimcE  chosen  in  cases  in  which  the  diseased  mass  is«tuated  too  high 
fiir  tlie  pmneul  route  aiid  is  tcm  low  iind  fixed  to  allow  of  remo\'al  of  the  red  um 
by  abdominal  section  (Vo  I  k  m  a  n  n).  The  operations  by  temporary- resect  ion 
or  mnnviU  of  a  (MirtJon  of  the  ."sacrum  are  exceerlingly  severe  and  should  lie 
performed  only  on  paticnt.s  with  good  recuperative  power.  They  may  be 
reptacol  largely  by  Q  u  <*  n  u  '  s  operation  (»'iV/c  mprn). 

Kraske's  Method.— The  patient  is  placed  on  the  right  side.  The  skin 
incUion  commences  near  the  anus  and  extends  in  the  middle  line  to  the  middle 
of  the  sacrum.  The  left  wipe  ot  the  sacrum  and  the  coccyx  are  exposed  and 
the  aacroeciatic  ligaments  of  both  sides  divided.     A  portion  of  the  left  border  of 
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the  sacrum  is  now  chiseled  away  (Fig.  494),  The  section  of  the  bone  com- 
mences on  a  level  with  the  third  posterior  sacral  foramen,  curves  inward  and 
downward  with  its  concavity  to  the  left,  passes  the  lower  border  of  the  third 
sacral  foramen  and  through  the  fourth  foramen.  The  patient  is  now  placed  in 
the  lithotomy  position  with  the  pelvis  well  elevated,  the  posterior  wall  of  the 
rectum  is  divided  longitudinally  and  the  extirpation  completed.  If  the  an&I  por- 
tion is  not  involved,  it  is  to  be  spared.  Otherwise,  the  incision  is  to  be  carried 
forward  on  both  sides  of  the  anus  in  order  to  accomplish  complete  removal. 
Bardenheuer's  method  consists  of  transverse  section  of  the  sacrum  as  hi^ 
as  possible  short  of  ftctually  encroaching  upon  the  third  sacral  foramen.  The 
patient  is  placed  in  the  lithotomy  position  with  elevated  buttocks.  A  posterior 
median  incision  is  made  from  the  middle  of  the  sacrum  to  the  anus;  this  is 
extended  by  an  incision  on  each  side  of  the  latter,  these  latter  incisions 
meeting   in  front   if  this  portion  of  the  gut  la  involved.     The  soft   parts 


are  dissected  back,  the  edges  of  the  sacrum  and  coccj^x  exposed,  and, 
after  dii'ision  of  the  sacro-ischiatic  ligaments  and  removal  of  the  coccyx, 
the  sacrum  is  divided  at  the  required  height  with  the  chisel,  bone-cutting 
forceps,  or  the  <!igli  saw,  and  excised.  The  rectum  is  then  exposed  and 
separated  by  blunt  dis-section,  care  being  taken  to  draw  it  well  backward 
in  order  to  a\oid  injurj'  to  the  bladder  and  urethra.  If  the  sphincters 
ters  are  to  be  preserved,  a  silk  ligature  is  passed  around  the  rectum  and  the 
latter  divided  transversely  below  the  ligature.  In  effecting  the  separation  of 
the  rectum  aliove.  fhc  peritoneum  is  carefully  pushed  upward,  tearing  of  the 
structure  I>eing  avoided  if  possible.  Should  this  occur,  it  is  to  be  closed  with 
catgut  after  any  coils  of  intestine  that  may  prolap,se  have  been  thoroughly 
disinfected.  After  the  rectum  aliove  the  point  of  the  disease  is  divided  the 
central  stump  i.s  to  Ije  bnmght  down  and  sutured  to  the  anal  stump,  if  the 
sphincter,')  have  been  preserved,  the  latter  lieing  divided  posteriorly  to 
facilitate  escaj>e  of  fecal  matter.  Othenvise  it  is  to  be  sutured  to  the  anal 
region  by  a  few  tension  sutures. 
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Hochenegg  places  the  patient  on  the  left  «de  with  the  knees  and 
well  flexed,  and  makes  a  cur\ed  incision  with  its  convexity  to  the 
right,  extending  from  the  middle  nf  the  left  sacro-iliac  joint  across  the  median 
line,  and  terminating  at  the  right  edge  of  the  coccyx,  an  incision  embracing 
the  »nua  Iteiiig  uilded  to  thia  if  the  anus  is  to  be  removed.  The  coccyx  is 
enucleated  and  the  left  wing  of  the  sacrum  removed  by  chiseling, 

S  c  h  1  a  n  g  0  reflects  downward  an  osteoplastic  flap  consisting  of  a 
part  of  the  sacrum  and  the  coccyx,  and  the  overlying  soft  parts,  A  trans- 
vene  incision  is  made  down  to  tlie  bone  across  the  sacrum  just  below  the 
level  of  the  last  sacral  foramen.  From  each  end  of  this  transverse  cut  an 
inciaon  is  made  in  a  downward  direction,  these  two  incisions  liivcrginjf  from 
each  other  slightly,  and  terminating  near  the  level  of  the  anus,  where  they 
merely  penetrat«  the  skin.  The  muscles  and  liagments  attached  to  the  bone 
are  <ltvidc().  Tlie  sacrum  is  divided  transversely  with  a  Gigli  saw.  The 
further  steps  are  the  same  as  in  the  K  r  a  s  k  e  operation.  The  wound  cavity 
is  liviselj'  packwl  with  gauze  and  the  flap  containing  the  sacrum  and  coccyx 
partly  sutureii.     The  patient  lies  on  his  side  during  the  after-treatment. 

Right  inguisal  colostomy  is  sometimes  employed  as  a  palliative  measure 
in  carcinoma  of  the  rectum ;  as  a  preliminary  st*p  in  the  operation  for  radical 
cure  nf  the  latter,  for  obstructions  of  the  large  intestine  other  (hiin  those 
occurring  in  the  anal  region  or  rectum,  and  for  the  purpose  of  securing  rest 
in  cases  of  otherwise  intractable  ulceration  and  affording  facilities  for  irriga- 
tion in  the  treatment  of  the  latter.  A  two-inch  incision  is  made  pundlel  to 
I'oupart's  ligament  and  from  one  and  a  half  to  two  inches  at>ove  the  outer 
portion  of  it.  The  abdomen  is  opened  as  in  an  alKJominal  section  uml  the 
parietal  peritoneum  sutured  to  the  skin  edges.  The  colon  is  identified  and 
drawn  out  of  the  wound  from  almve  downward  until  no  more  of  it  "ill  come. 
About  onc-Imlf  of  the  circumference  of  the  colon  on  its  anterior  surface  is  now 
secured  by  chmmicizefl  catgut  sutures  to  the  part  of  the  abdominal  wound  which 
it  approximates.  If  the  ease  is  one  of  inoperable  cancer  of  the  rectum,  a  clamp 
forceps  is  placed  across  the  gut  just  beyond  the  abdominal  surface,  to  jirevent 
soiling,  and  the  colon  is  divided  transversely.  The  lower  end  i.s  i^^sed  by 
turning  in  its  c<lgcs  and  suturing  across  so  as  to  bring  its  serous  surfaces  in 
appoeation,  and  dropped  into  the  abdomen.  The  suturing  of  the  protrud- 
ing u[>pcr  eml  is  now  completctl,  the  clamp  removed,  anil  the  superfluous 
portion  trimmed  away. 

In  CAMe8  in  wliirli  the  colostomy  is  to  sene  a  temporary  purpose,  the  pre- 
senting portion  is  sutured  to  the  alxlominal  wound  and  opened  at  once,  if 
tbe  exigencies  of  the  case  demand  it;  otherwise  this  may  be  delayed  for  a 
day  or  two. 

Carcinoma  of  the  Anus.^ — The  anus  may  l^ecome  invaded  in  rectal 
csuicvr  or  the  diwase  may  occur  primarily  at  this  point.  It  Is  rare  I>efope 
the  age  of  forty  and  affects  women  more  frequently  than  men.  It  is  very 
oimmonly  Ijclieved  by  the  patient  to  be  "an  attack  of  the  piles"  at  (he  com- 
mencement. Tlie  growth  is  of  the  squamous-celled  variety.  The  inguinal 
|tU»d«  are  affecl*d  on  one  or  both  sides  in  about  fifty  i>er  cent  of  the  cases. 
UnicHR  removed  early  and  completely  it  destroys  life  in  about  a  year. 

Benign  Tumors  of  the  Anal  Region  and  of  the  Rectum. — Ex- 
clu*i\-c  of  hemorrhoids,  benign  tmnors  in  this   region   are   rare.     Multiple 
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papillomas  of  the  anal  region  sometimes  occur  and  may  attain  a  consider- 
able size.  They  are  attached  by  a  broad  base  and  resemble  condylomas. 
Among  the  other  tumors  found  in  this  region,  soft  fibromas,  angiomas,  and 
sebaceous  cysts  are  to  be  mentioned.  Perirectal  lipomas  originate  in  the 
lesser  pelvis  but  sometimes  advance  in  the  direction  of  the  skin  surface  and 
appear  near  the  anus.  In  other  cases  they  encroach  upon  the  rectal  wall 
and  force  the  mucous  membrane  of  the  latter  through  the  anal  opening,  appear- 
ing in  this  situation.  Their  operative  removal  is  accomplished  by  incising 
through  the  skin  into  the  perirectal  tissues  and  dragging  the  lipomatous  struc- 
tures out  of  the  pelvic  cavity.  Hemorrhage  is  arrested  by  packing  both  the 
cavity  of  the  rectum  and  the  space  left  by  the  removal  of  the  growth. 

In  the  rectum  itself  there  are  found  small  pediculated  tumors,  so-called 
rectal  polypi,  springing  from  the  mucous  membrane.  They  occur  by  pref- 
erence in  children  and  are  temporarily  forced  from  the  anal  opening  during 
defecation.  When  of  large  size,  rectal  polypi  may  produce  invagination 
of  the  rectum  in  the  expulsive  efforts  which  they  occasion.  The  pedicle  may 
be  torn  across  and  the  tumor  evacuated  during  defecation.  They  are  a  com- 
bination of  fibromas,  proliferations  of  the  mucous  membrane,  and  hyper- 
trophied  glandular  tissues.  A  number  of  these  polypi  are  sometimes  ob- 
served in  the  same  individual.  They  are  easily  recognized  by  their  thin  and 
pale  pedicle,  and  the  deep  red  color  of  the  tumor  itself.  Papillomas  of  the 
rectum  occur  either  as  warty  growths,  or  in  the  adenomatous  form  with 
globular  surface;  the  latter  consist  largely  of  hypertrophied  and  newly  formed 
mucous  glands  and  are  the  most  frequently  observ^ed  of  this  variety.  Benign 
tumors  of  the  rectum  increase  temporarily  in  size  when  extruded  from  the 
rectum  but  return  to  their  former  dimensions  when  reduced.  C>'stic  tumors 
of  the  rectal  mucous  membrane  are  very  rare.  They  have  been  obser\^ed 
in  the  shape  of  dermoids.  Myomas  as  well  as  fibromas  of  the  rectal  wall 
sometimes  advance  in  the  direction  of  the  peritoneum,  where  they  may  be 
mistaken  in  females  for  growths  springing  from  the  uterus  or  its  adnexa. 

In  the  treatment  of  rectal  polypi,  these  are  seized  when  extruded,  secured 
by  a  ligature  thrown  about  the  pedicle,  and  excised.  The  stump  is  cauter- 
ized with  the  thermocautery.  The  other  benign  tumors  in  this  region  are 
extirpated  according  to  general  rules.  Myomas  and  fibromas  which  have 
invaded  the  peritoneal  cavity  should  be  removed  by  abdominal  section.  No 
tumor  of  the  rectum  should  be  neglected  because  of  its  supposed  benign  char- 
acter, since  there  may  be  an  error  in  this  regard.  Even  in  cases  in  which 
there  is  any  reason  to  suppose  that  the  tumor  is  not  malignant  in  the  first 
place,  clinical  experience  teaches  that  it  may  ultimately  become  so. 

Hemorrhoids  or  Piles. — These  are  tumors  occurring  at  the  lower 
end  of  the  rectum  originating  in  diseased  conditions  of  the  blood-vessels  re-* 
suiting  in  dilatation  and  proliferation  of  the  latter.  The  causes  usually  as- 
cribed are  (1)  the  absence  of  valves  in  the  system  of  veins  of  the  interior  of 
the  rectum  as  these  converge  to  the  superior  hemorrhoidal  vein,  which,  through 
the  inferior  mesenteric  vein,  forms  a  part  of  the  portal  circulation;  (2)  the  up 
right  position;  (3)  the  fact  that  the  veins  leave  the  rectum  obliquely  through 
slitlike  openings  in  the  muscular  walls  of  the  bowel,  where  they  are  frequently 
subjected  to  pressure,  particularly  if  there  is  a  habit  of  constipation;  (4)  obstruc- 
tion to  the  portal  circulation  arising  from  disturbances  at  the  liver.  Hemorrhoids 
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are  specially  frequent  at  and  after  the  middle  period  of  life  and  are  extremely 
rare  in  children.  Stone  in  the  bladder,  urethral  obstruction,  and  the  exces- 
sive use  of  purgatives  are  also  predisposing  causes. 

Classification. — Hemorrhoids  are  classified  as  external  and  internal. 
External  hemorrhoids  arise  external  to  the  sphincters  and  are  covered  b\' 
the  anal  skin,  while  internal  hemorrhoids  are  covered  bv  mucous  mem- 
brane.  Those  covered  by  both  anal  skin  and  mucous  membrane  and  external 
piles  directly  continuous  with  internal  ones,  are  called  interno-external. 
Elxtemal  piles  having  undergone  inflammator\^  changes  in  which  the  xenous 
character  of  the  tumor  is  destroyed,  leaving  a  simple  *'tab"  of  skin,  either 
pediculated  or  having  a  hard  base  in  the  radiating  folds  at  the  anal  margin, 
are  called  cutaneous  hemorrhoids. 

Symptoms. — A  dilated  and  varicose  condition  of  the  veins  of  the  lower 
portion  of  the  rectum  may  exist  for  a  long  time  without  giving  rise  to  trouble- 
some symptoms,  other  than  a  sense  of  dragging  and  itching.  A  phlebitis 
may  occur  in  the  diseased  vessels  as  the  result  of  constipation,  errors  in  diet, 
and  similar  causes,  resulting  in  thrombosis;  this  is  called  "an  attack  of  piles." 
In  external  hemorrhoids  the  tumors  become  swollen  and  inflamed,  together 
with  the  skin  in  the  neighborhood,  painful  spasmodic  contractions  of  the 
levator  ani  and  sphincter  occur,  and  there  is  a  feeling  as  of  a  foreign  body 
in  the  rectum,  with  painful  tenesmus.  The  symptoms  are  aggravated  by 
coughing,  sneezing,  etc.,  and  movements  of  the  bowels  are  exceedingly  pain- 
ful, particularly  if  constipation  exists,  the  pain  lasting  for  several  liours.  Kx- 
amination  reveals  one  or  more  dark  purple  and  acutely  tender  tumors  of  vary- 
ing sizes,  in  the  anal  region,  with  tense,  glistening  surfaces.  There  may  be 
considerable  constitutional  disturbance,  with  fever,  furred  tongue,  etc.  The 
most  important  symptom  of  internal  hemorrhoids  or  bleeding  piles  is 
bleeding.  The  delicate  and  highly  vascular  mucous  membrane  is  bruised 
and  lacerated  as  the  result  of  the  passage  of  hard  feces  and  it  bleeds  freely, 
the  termination  of  the  act  of  defecation  being  followed  by  a  flow  of  blood, 
which  may  continue  for  some  time  after  evacuation  is  complete.  Later  on, 
the  piles  may  become  ulcerated,  the  bleeding  is  not  confined  to  defecation,  and 
considerable  blood  may  be  lost,  even  to  the  extent  of  producing  acute  anemia 
and  fatal  syncope.  Mucous  discharge  is  sometimes  present,  which  may  be 
acrid  and  irritate  the  perineum,  giWng  rise  to  soft  warty  growths  simulating!: 
8}7)hilitic  condylomas.  Pain  is  not  conunonly  complained  of  in  internal 
hemorrhoids  except  when  they  are  strangulated  or  acutely  inflamed.  There  is, 
however,  more  or  less  discomfort  and  a  sense  of  fullness  in  the  parts;  in  some 
cases  this  Is  felt  in  the  lumbar  region  and  perineum.  During  defecation,  the 
bulk  of  the  hemorrhoids  is  increased  by  congestion,  and  they  are  forced  down- 
ward within  the  grasp  of  the  sphincter,  where  they  give  rise  to  distressing 
tenesmus.  The  sphincters  contract  spasmodically  on  the  hemorrhoidal  mass. 
gixing  rise  to  increasing  and  agonizing  pain  and  efforts  at  expulsion,  which 
are  relieved  only  when  the  patient  succeeds  in  replacing  the  piles  within  the 
lectum.  Strangulation  and  gangrene  may  arise  from  failure  of  reduction: 
the  latter  may  also  occur  from  infection  and  inflammation  following  lacera- 
tions or  abrasions.  In  cases  of  long  standing  the  piles  pass  outside  the 
relaxed  sphincters  independently  of  acts  of  defecation  and  may  even  become 
permanently  prolapsed,   together  with  the  mucous  membrane  from  which 
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they  spring.  This  is  followed  by  the  development  of  external  and  of  intemo- 
extemal  piles. 

Hemorrhoids  may  be  sjinptomatic  of  rectal  stenosis  or  they  may  be  as- 
sociated with  diseases  of  the  heart  and  liver.  In  females,  a  hemorrhagic 
flux  from  the  rectum  sometimes  replaces  the  menstrual  flow,  and  in  cirrhosis 
of  the  liver  and  atheromatous  vessels,  in  persons  of  a  full-blooded  habit, 
the  flow  of  blood  may  be  compensatory  and  hence  salutary. 

The  differential  diagnosis  must  exclude  (1)  polypi;  (2)  villous  tumors; 
(3)  malignant  growths;  (4)  prolapse;  (5)  pruritus  ani;  (6)  hemorrhages  from 
causes  other  than  piles.  Polypi  are  pediculated  growths  and  are  further 
distinguished  by  their  soft,  smooth,  and  elastic  feel  and  pyriform  shape.  Vil- 
lous tumors  resemble  hemorrhoids  more  than  they  do  polypi.  They  are  at- 
tached by  a  broad  base  and  bleed  easily.  They  have  a  dark  red  color,  w^hile 
internal  hemorrhoids  are  dark  blue.  They  are  of  slow  growth  and  have  a 
spongy  feel.  The  hard  nodular  deposits  of  malignant  disease  are  character- 
istic. In  prolapse  the  entire  circumference  of  the  bowel  is  symmetrically 
involved,  while  hemorrhoids  present  as  distinct  tumors.  In  pruritus  ani 
there  is  an  absence  of  both  tumors  and  hemorrhage.  Hemorrhages  from  the 
rectum  other  than  those  arising  from  piles  may  be  due  to  ulceration,  injiu^', 
fissure,  or  malignant  disease. 

The  Treatment  of  Hemorrhoids. — A  knowledge  of  the  causes  of  hemor- 
rhoids will  at  once  suggest  the  principles  of  prophylaxis. 

External  hemorrhoids  when  uncompUcated  and  quiescent  require  no 
special  treatment  except  cleanliness  of  the  parts.  They  should  be  carefully 
cleansed  after  each  act  of  defecation.  Should  thev  become  inflamed,  the 
treatment  is  either  palliative  or  operative;  preferably  the  latter.  The  pallia- 
tive treatment  consists  in  the  avoidance  of  highly  seasoned  food  and  such 
stimulants  as  whisky,  wine,  and  beer;  the  use  of  some  mildly  purgative  mineral 
water,  and  occasional  yV?^^^^  doses  of  calomel.  Hot  baths  and  pure  soap  and 
warm  water  are  useful.  An  ointment  containing  sulfate  of  morphin  dr.  j, 
acetate  of  lead  dr.  j,  and  vaselin  oz.  j,  may  be  applied.  Pledgets  of  absorbent 
cotton  soaked  in  a  2.5  per  cent  solution  of  carbolic  acid,  to  which  tincture  of 
opium  has  been  added  in  the  proportion  of  2  drams  to  4  ounces,  are  ver\' 
useful.  Hot  poultices  made  with  this  lotion  are  valuable  in  relie\4ng  pain  and 
reducing  inflammation. 

The  operative  treatment  of  external  hemorrhoids  in  cases  in  which 
thrombophlebitis  exists  (inflamed  piles)  consists  in  incising  the  pile  or  piles 
freely,  turning  out  the  clot  and  applying  carefully  to  the  interior  pure  carboUc 
acid,  neutralizing  it  at  the  end  of  a  minute  with  95  per  cent  alcohol.  The 
patient  should  be  placed  in  bed  for  a  few  hours.  In  the  after-treatment  clean- 
liness is  to  be  observed  and  the  parts  dressed  with  boric  acid  ointment. 

Cutaneous  hemorrhoids,  if  they  become  a  source  of  annoyance,  may  be 
removed  with  the  catch  forceps  and  scissors.  A  few  fine  catgut  sutures  may 
be  applied  to  fill  up  the  skin  gap,  if  this  is  considerable.  If  only  one  or  two 
small  tumors  are  present,  the  excision  can  be  performed  under  local  cocainiza- 
tion  without  previous  divulsion  of  the  sphincter.  Otherwise  it  will  be  neces- 
sary- to  establish  general  anesthesia  or  possibly  spinal  cocainization  and  di\'ulse. 
Stricture  may  result  by  lea\ing  large  surfaces  to  heal  by  granulation. 

The  Treatment  of  Internal  Hemorrhoids. — When  the  piles  are  small 
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and  e-Mise  but  Hlight  suffering,  palliative  treatment  should  be  employed 
consiittir^  of  correction  of  errors  of  diet  and  habits  of  living.  The  bowels  should 
be  kept  open  regularly  and  the  habit  enforced  of  having  a  movement  at  stated 
inter\-ais  of  at  least  twelve  or  twenty-four  houre.  When  protrusion  occurs, 
the  recumbent  position  should  be  assumed,  quiet  enjoined,  and  soothing  and 
aftirinsent  applications  employed,  such  as  the  lead  and  opium  lotion,  or  the 
ointment  of  opium  and  galls.  The  application  of  ice  is  often  useful.  Hot 
poultices  of  flaxseed  made  with  the  lotion  of  carbolic  acid  and  laudanum 
(rirfr  tnipra)  are  of  ser\-ice  in  affording  relief.  A  few  -pj^rain  dosea  of  calomel, 
followed  by  a  saline  cjithartic.  are  to  be  prescribed  in  cases  of  congested  liver. 
The  protruding  hemorrhoids  must  be  returned  above  the  sphincter  as  soon  ;ls 
possible.  Flushing  the  rectum  with  cold  water  in  which  boric  acid  is  dissolved 
ia  useful  in  relieving  the  inflammation  and  congestion  present.  A  permanent 
cure  can  be  obtained  only  by  operative  treatment.  In  preparing  the  patient 
for  operation,  a  licorice  powder  or  saline  purge  should  be  administered  the 
inomintt  before  the  operation.  An  enema  should  not  be  given,  the  rectum 
beinc  thoroughly  cleansed  with  soap  and  water  ami  irrigated  after  the  anes- 
thetic is  administered  and  the  sphincter  ani  dilated  or  divulsed.  The  latter 
is  best  accomplished  as  follows:  The  two  thumbs,  previously  well  covered  with 
VBselin.  are  one  after  the  other  introduced  with  their  dorsal  surfaces  in 
conlwl,  and  the  divulsion  made  by  forcing  the  thumlis  apart  and  at  the  same 
lime  rotating  them  on  their  long  axes.  In  this  manner  everj'  jjortion  of  the 
two  halves  of  the  sphincter  ia  acted  on  by  mo\'enients  of  massage.  Care  must 
be  taken  not  to  di\"ulse  too  rapidly.  The  process  should  be  gradual  rather 
than  rapid,  lest  rupture  of  the  muscles  occurs.  The  most  convenient 
position  is  that  employed  for  lithotomy,  with  the  pelvis  elevated  on  ii  .'^and 
pillow.  The  ether  cone  or  chloroform  ma^ik  should  be  withdrawn  during  the 
tli^TiIsion  in  order  to  avoid  dangerous  narcosis  from  the  deep  inspirations 
excite<i  by  the  manipulation  of  the  sphincters.  A  plug  of  gauze  attachet!  to 
ft  string  and  well  lubricated  with  vaselin  should  be  introduced  high  up  in  the 
rectum  to  prevent  the  field  of  operation  from  becoming  flooded  with  fecal 
matter. 

Four  methods  of  operation  are  available  at  the  present  time.  These  are 
the  following:  (1)  injection;  (2)  excision  by  Whitehead's  method  or 
tome  of  il.s  modifications;  (3)  the  method  of  combined  catgut  ligature  and 
c»uler>':  (4)  the  clamp  and  cautepi-;  (5)  the  silk  ligature. 

The  method  of  injection  is  suited  only  for  small,  isolated,  and  pendulous 
piles  which  can  lie  readily  brought  within  reach.  It  is  contraindicated  in  large 
and  h>'i)ertrophied  hemorrhoids,  as  well  as  in  cases  where  the  piles  are  inflamed. 
The  indiscriminate  use  of  this  method  may  be  followed  by  great  pain,  sloughing, 
tfae  formation  of  abscesses  followed  by  fistula,  and  suppurative  hepatitis.  The 
.flWUuMl  is  tedinuR,  Ihe  cure  only  partial,  except  in  the  selected  cases  mentioned. 
'tad  death  may  rwull  from  pyemia.  If  this  method  is  to  be  employed,  every 
pnlinunari'  precaution  relating  to  a  thorough  preparation  should  be  taken. 
A  amall  rectal  speculum  is  introduced,  the  pile  selected  for  injection  brought 
within  reach,  and  the  injection  made  in  its  pendulous  portion  (never  at  the  biijse) 
by  meant!  of  an  ordinarx-  hypodermic  8>Tinge  that  has  been  sterilized  by  boiling. 
The  needle  ia  not  to  be  withdrawn  until  the  pile  turns  white.  In  withdrawing 
the  needle  place  the  index-finger  o\-er  the  puncture  to  prevent  the  escape  of  the 
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injected  fluid  and  to  arrest  the  hemorrhage.  The  following  solution,  employed 
by  Prof.  T  u  1 1 1  e ,  of  New  York,  answers  the  purpose.  Carbolic  acid,  dr.  iss; 
salicylic  acid,  dr.  ss;  borax,  dr.  j;  sterilized  glycerin,  oz.  j.  Only  one  or  two 
piles  are  to  be  injected  at  a  time;  the  quantity  for  a  small  pile  should  not 
exceed  from  2  to  5  drops,  and  for  a  large  pile  from  5  to  10  drops.  When  the 
injections  are  completed,  the  piles  should  be  promptly  replaced  and  the  patient 
kept  in  the  recumbent  position  for  half  an  hour. 

Whitehead's  Operation. — The  mucous  membrane  is  divided  at  its  junc- 
tion with  the  skin  (Hilton's  ''white  line")  around  the  entire  circum- 
ference by  means  of  scissors.  The  sphincters  are  exposed  by  rapid  dissection, 
and  the  pile-bearing  area  of  mucous  membrane  with  its  attached  hemorrhoids 
drawn  down  so  that  the  latter  appear  below  the  margin  of  the  skin.  The 
mucous  membrane  above  the  hemorrhoids  is  now  divided  in  successive  stages 
by  the  scissors,  each  cut  of  the  latter  being  followed  at  once  by  suturing  with 
silk  the  severed  mucous  membrane  to  the  corresponding  free  margin  of  the 
skin.     These  sutures  are  allowed  to  come  awav  of  themselves. 

This  operation  is  unnecessarily  severe  for  the  average  case.  Its  employ- 
ment should  be  limited  to  cavses  of  long  standing  in  which  there  are  no  distinct 
hemorrhoidal  tumors,  the  veins  of  the  rectal  wall  being  diseased  and  dilated. 
Union  by  first  intention  may  fail,  in  which  case  the  extensive  granulating 


Fio.  495. — Pointed  Pile-grabpinq  Forceps. 

surface  is  liable  eventually  to  lead  to  stricture.  Paralysis  of  the  sphincter 
may  also  occur.  These  two  conditions  may  be  combined,  i,  €.,  the  stenosis 
may  prevent  the  passage  of  solid  fecal  matter,  and  the  paralysis  cause  incon- 
tinence when  the  movements  are  soft  (paradoxical  fecal  incontinence). 

The  Method  of  Combined  Catgut  Ligature  and  Cautery. — After  com- 
plete dilatation  with  the  patient  in  the  lithotomy  position,  each  pile  tumor 
is  grasped  by  the  pile-grasping  forceps  (Figs.  74  and  495)  and  drawTi  Aovn 
until  all  the  piles  are  identified  and  grasped.  Each  one  is  now  dealt  with 
separately.  With  pointed  scissors  the  place  of  junction  of  the  mucous  mem- 
brane and  skin  is  incised  at  the  base  of  each  pile  as  it  Ls  rolled  out,  and  the 
rounded  shape  of  the  base  followed  for  a  short  distance  up  the  rectum.  The 
latter  is  now  transfixed  by  a  large  curved  needle  armed  with  a  double  thread 
of  heavy  catgut.  The  needle  is  passed  with  the  eye  first,  so  as  to  avoid 
puncture  of  the  vessels  at  the  base,  and  the  surgeon's  left  index-finger  is 
placed  in  the  rectum  as  a  guide  to  prevent  the  needle  from  encroaching  upon 
the  structure  of  the  sphincter.  With  the  pile  drawn  well  forward  by  an 
assistant  the  two  halves  are  tied  off  tightly,  and  two  additional  turns  of  the 
knot  made  for  additional  security  against  slipping  (Fig.  496).  Each  pile  is 
dealt  with  in  the  same  manner.  If  care  is  taken  to  follow  accurately  the 
outer  margin  and  sides  of  the  base  of  the  pile,  there  will  remain  parallel 


mripH  itf  mucous  membrane  corresponding  to  the  inten'als  between  the  piles 
l<eforc  removal,  which  will  serve  as  the  starting-point  for  the  reprottuction  of 
mucous  membrane  during  the  heaUng  process. 
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simply  cauterized  at  the  apex  after  being  tied.  The  stumpe  of  the  h^noi^ 
rhoids  must  not  be  trimmed  too  closely  lest  the  ligatures  slip.  They  should 
now  be  returned  within  the  sphincter,  a  suppository  containing  half  a  grain 
of  the  aqueous  extract  of  opium  and  two  grains  of  iodoform  introduced,  and  a 
sterile  gauze  dressing  applied,  held  in  place  by  a  T-bandage. 

The  Method  by  the  Ligature  Alone. — The  same  steps  are  followed  as 
in  the  operation  just  described,  with  the  exception  that  heavy  silk  is  used  in 
place  of  catgut,  and  the  cauterization  of  the  base  of  each  pile  after  ligation 
and  excision  is  omitted. 

The  Clamp  and  Cautery  Operation. — The  sphincter  is  firet  thoroughly 
dilated  and  each  pile  seized  and  drawn  well  down,  as  in  the  ligature  opera- 
tion. The  incisions  partly  or  completely  encircling  the  base  of  the  pile  are 
made  and  the  clamp  (l''ig.  498)  adjusted  in  the  incision  so  as  to  grasp  the 
pile  firmly  and  leave  the  bulk  of  the  latter  outside  the 
clamp;  the  hemorrhoid  is  excised  an  eighth  of  an  inch 
in  front  of  the  clamp,  with  the  cur\'ed  scissors.  The 
stump  is  then  thoroughly  cauterized  with  the  cautery 
at  a  dull  or  cherr\*-red  heat.  The  clamp  is  then  loos- 
ened and  any  bleeding  points  noted.  If  these  occur, 
the>'  will  usually  have  to  be  tied,  since  readjustment 
of  the  clamp  is  often  difficult  and  .sometimes  impossi- 
ble. The  dressings  are  applied  in  the  same  manner 
as  after  ligation. 

The  method  of  ligation  of  the  hemorrhoids  with 
catgut  and  subsequent  cauterization  of  the  stump 
after  removal  of  the  hemorrhoids  with  the  scissors 
possesses  all  the  advantages  of  the  clamp  and  cautery 
method  and  none  of  its  dangers.  The  catgut  liga- 
ture simply  takes  the  place  of  the  clamp,  guards 
against  hemorrhage,  and  softens  in  a  day  or  two,  the 
cauterization  being  the  principal  factor  in  the  destruc- 
tion of  the  hemorrhoidal  vessels.  It  differs  essentially 
from  the  old  ligature  operation  with  silk,  since  the 
latter  must  slough  away,  a  process  requiring  from  eight 
__  to  ten  days.     By  the  combined  catgut  ligature  and 

cautery  method  patients  may  sit  up  on  the  second  or 
third  day.  They  suffer  verj'  little  after-pain  and  may  often  be  discharged  at  the 
end  of  a  week.  The  method  combines  the  advantages  of  a  hemostatic  and 
an  aseptic  procedtu^. 

In  the  after-treatment  of  hemorrhoid  operations  the  diet  for  the  first 
four  <lays  should  be  restricteil  to  liquids,  or  at  the  most  semi-solids.  The 
bowels  should  be  moved  b\-  a  saline  purge  on  the  morning  of  the  third  day, 
the  first  movement  being  preceded  by  a  few  ounces  of  cotton-seed  or  sweet 
oil,  and  a  soapsuds  enema.  If  soiling  occurs  before  this,  cleansing  must  fol- 
low at  once  and  the  dressing  must  be  changed.  Rome  surgeons  introduce 
a  rubber  tube  wrapped  with  gaunc  to  facilitate  the  expulsion  of  flatus.  In 
the  absence  of  this  the  occasional  use  of  the  smooth  hard-rubber  rectal  tube 
of  the  common  fountain  syringe,  introduced  after  being  well  lubricated 
with  vaselin,  may  replace  it.  when  needed. 
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Post-operative  hemorrhage  oecasionally  occurs  after  the  c!amp  and 
cautery'  operation.  It  ia  rare  after  the  ligature  method,  if  this  is  properly 
done.  If  irrigations  with  i ce- water,  verj'  hot  water, or  alum  water  fail  to  arrest 
it,  the  bleeding  {xtint  must  be  sought  for.  If  within  easy  reach,  it  may  be 
Ugated  after  being  clamped;  otherwise  after  it  is  once  secured  it  will  be  safer 
to  leave  the  damp  on  for  a  day  or  two,  or  until  it  loosens  itself.  If  the  bleed- 
ing point  cannot  be  located,  a  gauze  bag  may  be  introduced  well  up  in  the 
rectum  and  the  cavity  of  this  lightly  packed  with  pledgets  of  gauze  wrung 
out  of  alum  water  of  the  strength  of  half  an  ounce  to  the  pint. 

Retention  of  urine  may  occur  after  any  operation  for  hemorrhoids.  The 
application  of  hot  stupes  o\'er  the  suprapubic  region  and  at  the  perineum 
will,  without  the  use  of  the  catheter,  frequently  bring  about  micturition. 

DIceratioD  at  the  anal  margin,  extending  for  variable  distances 
into  the  rectum,  may  follow  the  separation  of  sloughs  after  cauterj'  opera- 
tions and  the  casting  off  of  the  silk  ligature  after  the  old  ligature  opera- 
tion: these  will  require  daily  cleansing.  In  case  the  points  of  ulceration 
become  sluggish  they  should  occasionally  be  lightly  touched  with  the  miti- 
gated solid  etick  of  nitrate  of  silver. 


HERNIA 

By  the  term  "hernia"  is  meant  the  protrusion  of  an  abdominal  \iscus 
through  a  normal  or  an  abnormal  opening.  Wlien  used  in  connection  with 
an  organ,  the  term  is  qualified  to  denote  the  organ  invohed,  as,  for  instance, 
"cerebral   hernia." 

Hernial  protrusions  appear  most  frequently  at  the  anterior  abdominal 
wall  and  are  nameii  after  the  locality  in  which  they  occur,  as,  for  iii!?tance, 
umbilic  hernia,  when  occurring  at  or  near  the  umbilic  depression;  inguinal, 
when  at  the  inguinal  ring;  and  femoral,  when  at  the  place  of  exit  of  the 
femoral  vessels.  The^  are  the  favorite  locutions  of  hernias.  In  addition 
to  these,  hernias  appear  at  other  weak  points  in  the  abdominal  wall,  as  ven- 
tral h«mla,  in  which  the  protrusion  occurs  at  any  ]>oint  of  the  abdominal 
wall  other  than  at  those  just  mentioned;  obturator  hernia,  in  which  the 
hernia  protrudes  through  the  obturator  foramen  and  appears  on  the  thigh; 
sciatic  hernia,  in  which  the  protrusion  passeii  through  the  great  sciatic  notch; 
diaphragmatic  hernia,  which  protrudes  through  the  diaphragm  and  enters 
the  thoracic  ca\ity;  lumbar  hernia,  which  appears  between  the  last  rili  and 
the  crest  of  thf  ilium:  perineal  hernia,  or  protrusion  through  the  pelvic 
floor;   and  vaginal  hernia,  or  protninion  into  the  vagina. 

Comparative  Frequency. — Inguinal  hernia  occurs  most  frequently,  fem- 
oral hernia  next,  and  finally  umbilic.  The  following  are  the  figures  si^<^n 
by  Fccles:  inguinal.  73.41  per  cent;  femoral,  18.0  per  cent;  rimbilic, 
R.47  per  cent.  The  remaining  0.12  per  cent  represents  all  other  varieties. 
OoRsidered  in  relation  to  sejc.  hernias  are  found  as  folloivs:  in  males,  Wi.Xi  per 
cent  are  inguinal.  2.5.'l  per  cent  are  femoral,  and  1.14  per  cent  umbilic.  In 
f«aiale».  50.6  i»er  cent  are  inguinal.  33.5  per  cent  are  femoral,  and  l.iO  per 
eeot  umbilic.  I'entnil  hernias  come  next  to  umbilic  in  frequency.  Hernia 
oocun  with  much  greater  frequency  on  the  right  side  than  on  the  left. 
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Hernias  are  further  described  as  traumatic  and  congenital,  llie  trau- 
matic variety  occurs  from  cicatrices  following  operationa  on  the  abdominal 
walls  (surgical  bemia).  The  latter  drag  the  parietal  peritoneum  from  within 
outward  in  a  funnel-shaped  depression.  In  the  congenital  variety  a  similar 
depression  occurs  during  fetal  life  as  a  part  of  the  process  known  as  the 
descent  of  the  testicle.  In  all  varieties  of  abdominal  hernia  either  the  peri- 
toneum is  protruded  simultaneously  with  the  gradual  progress  of  the  vis- 
cera, or  the  hernial  sac,  as  the  protruded  portion  of  the  parietal  peritoneum 
is  called,  is  preformed,  the  viscera  finding  its  way  into  the  sac  subsequently.* 
The  neck  of  the  sac  is  that  portion  of  the  protruded  parietal  peritoneum 
which  is  constricted  in  its  passage  through  the  muscular  abdominal  wall.  The 
mouth  of  the  sac  is  the  opening  of  communication  between  the  neck  of  the  sac 
and  the  peritoneal  cavit\-.  The  body  of  the  sac,  sometimes  called  the  fundus, 
is  the  expanded  portion  beyond  the  ab<lominal  wall  (Fig.  499).  The  hernial 
ring  comprises  the  muscular  and  tendinous  soft  parts  inclosing  the  neck 
of  the  hernial  sac  and  forming  the  exit 

I^^_^^^^^      for  the  latter.     It  is  sometimes  called 
^^^^^H      the  hernial  opening. 
^^^^^^^  The  hernial  coverings  are  made  up 

^^^^^^^1  of  the  layers  of  tissue  outside  the  sac, 
N^^^^^H  these  vart'ing  according  to  the  site  of 
^k''^^^^^H  the  hernia.  Uliile,  from  the  anatomic 
^P  ^^1      standpoint,  these  cannot  be  considered 

V  ruidu<  ^1  a  part  of  the  hernia  itself,  they  possess 
rsirf  ^(ic^^l  *  surgical  interest  on  account  of  the 
^^^k  importance  of  a  knowledge  of  these 
^^^^^^^H  structures  in  connection  with  operationa 
^^^^^^^H  for  the  radical  cure  of  hernia. 
^^^^^^H  The  hernial  sac  usually  forms  slowly, 

the  process  covering  a  period  of  months. 
Flu.  409.— hkrmal  Sac.  ^  slight  bulging  of  the  peritoneum  firat 

occurs  at  the  site  of  a  weak  spot  in  the 
abdominal  wall,  which  may  t>e  but  temporar>-  in  the  beginning,  but  which 
in  time  becomes  permanent,  through  a  combined  process  of  graduml  dis- 
placement and  stretching,  anrl  the  formation  of  adhesions  between  the 
protruded  peritoneum  and  the  ti.=sues  constituting  its  new  environment. 
Exceptionally,  however,  the  protrusion  may  occur  suddenly,  as  in  the  ease 
of    a  congenital  hernia,  the  hernia  descending  into  the  vaginal   proceaa  of 

*  Thir  rpspnnsiliility  of  accident  insurance  companies,  as  well  as  of  cor|>orstioiis,  wbco 
defendants  at  law  in  persuiiul  damage  suitn  based  on  the  occurrence  of  inguinal  hernia  eon- 
stitutinf!  a  portion  or  the  whole  of  injiirirs  suslaint-d,  is  of  interest  to  the  sur^^n  who  may 
be  called  on  to  express  uii  opinion  on  the  subjeel.  The  fact  that  the  formation  of  tM 
iiHMt  iinpiirtant  part  of  the  hemia.  namely,  the  sac.  occupies  a  period  of  time  extending, 
in  some  instances,  ()ver  ni,'»iiy  years,  and  is  frequently  a  congenital  condition,  and  the 
further  fact  that  tlic  dcciiirence  of  the  pnitnision  results  from  a  (gradual  traction  and  push- 
ing fonvnrd  of  a  certain  isolated  portion  of  the  alidominal  wall,  should  decide  the  question 
a^iiist  the  contention  that  hernia  is  to  be  considered  as  resulting  from  an  accident,  par- 
tieularly  as  a  niinilicr  of  such  heniiiui  depend  on  peculiar  local  conditions,  such  as  the 
c\iKteneo  of  lipomas,  etc.  On  the  other  hand,  the  occurrence  o(  strangulation  is  alwars 
to  be  eonsiilen-d  nil  accident  in  connretiivn  wl(1i  aeeident  insurance,  and  may,  with  the 
present  at  inn  of  proper  proof,  lie  justly  claiined  an  a  factor  in  the  settlement  of  claims  Id 
personal  dam-iRe  suits  (\V  .   Jl  o  a  e  r  ,  of  SIarl)urB). 
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Fio.  SOO.— Bii-wui 


the  peritoneum  the  communication  between  which  and  the  peritoneal  cinity 
penists  as  a  result  of  an  arrest  of  de^'elopment.  A  fenestrated  hernial  sac 
is  one  in  which  the  sac  wall  becomes  very  greatly  stretched  and  apertures 
form  in  its  wali,  the  hernial  contents  coming  in  contact  with  the  outside  tis- 
sues, A  bilocular  sac  is  one  in  which 
one  portion  of  the  sac  yields  to  the  liitra^ 
nlyloiiiinal  pressure  more  than  another 
(i''ifl.  5I>0).  Hour-glasE  contraction  of 
the  riac  is  the  result  of  the  narrowing  of 
the  mouth  of  the  original  sao  and  the 
protrusion  of  an  additional  portion  of 
peritoneum,  the  latter  pushing  the  former 
before  it.  One  or  more  contractions  may 
be  present  (I'ig.  5U1). 

Contents  of  the  Hernial  Sac— Any 
viseus  of  the  alNiomen  except  the  pan- 
creiis  may  be  found  in  a  hernial  sac, 
Uemia^  contain  as  a  rule,  however,  both 
bdwe]  and  omentum.  ()f  tliese,  the  long 
and  mobile  small  intestine,  and  particu- 
larly the  ileum,  is  moat  frequently  found 

in  the  hernial  sac.  Next  in  order  are  found  the  transverse  colon,  the  sig- 
moid flexure,  and  finally  the  cecum.  The  ascending  and  the  descending  colon 
are  prevented  from  passing  into  the  sae  by  their  mesenteric  attachmpiils, 
except  in  connection  with  the  sigmoid  flexure  or  cecum.  The  vermiform 
Appendix,  Meckel's  diverticulum  (Littrg's  hernia),  or  an  appendix  epiploicue 
is  occasionally  found  alone  in  the  heniial 
sac. 

Enterocele  is  that  variety  of  hernia  in 
which  intestine  alone  forms  the  contenls^  cif 
the  sac.  The  swelling  is  distinctly  elastic 
to  the  touch,  with  a  tympanitic  note  on 
percussion,  (iurgling  is  present  on  miuii- 
pulation  and  reduction.  The  latter  occurs 
suddenly- . 

Partial  enterocele  or  Richter's  hernia 
is  that  form  of  hernia  in  which  only  the 
free  convex  surface  of  a  knuckle  of  intes- 
tine is  found  in  the  sac,  the  mesenteric 
attachments  remaining  in  the  abdominal 
cavity. 

fio.  801.— HopB-Bntii  cvivTmACTiDN  o^  Epiplocele   is   the   name  given    to    a 

hernia  containing  omentum  only.  In  lliis 
form  the  hernia  is  soft  and  doughy,  no 
KUTKling  is  prp-'wnl  on  reduction,  and  the  percussion-note  is  dull.  When  boib 
intestine  and  omentum  are  present,  the  hernia  is  called  an  enteroepiplocele. 
Id  children  omentimi  is  rare!>-  found  in  the  hernial  sac  except  in  the  riire 
iutances  of  a  congenital  epiplocele.  on  account  of  the  shortness  of  thi,-;  struc- 
ture  in  early  life.     Both  intestine  and  omentum  are  frequently  found  in 
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inguinal  hernia  and  occasionally  in  femoral  hernia.  Omentum  alone  occurs 
only  infrequently  in  inguinal  hernia  and  ver}*^  rarely  in  femoral  hernia. 

The  long-continued  presence  of  omentum  in  a  hernial  sac  leads  to  more 
or  less  extensive  adhesions  and  considerable  increase  of  its  adipose  tissue 
(lipoma).  Lipomatous  masses  are  found  only  in  true  enterocele  when  por- 
tions of  colon  form  the  contents  of  the  hernial  sac,  these  having  their  origin 
in  hypertrophy  of  the  epiploic  appendages.  Adhesions  between  intestines 
and  the  walls  of  a  hernial  sac  are  prevented  by  peristaltic  movements  of  the 
former,  except  in  cases  of  old  hernia  which  have  been  subjected  to  external 
injuries. 

The  stomach  has  been  found  in  diaphragmatic  and  umbilic  hernias,  the 
uterus  (even  in  pregnancy)  and  an  ovary  and  a  floating  kidney  in  ventral 
hernia,  and  the  anterior  wall  of  the  bladder  in  vaginal  hernia  in  connection 
with  vesical  calculus.  The  bladder  wall  has  been  dragged  into  the  sac  of  an 
inguinal  hernia  by  attached  lipomatous  masses.  Eventration  may  ofccur 
in  old  and  enormously  large  umbilic  and  inguinal  hernias,  the  stomach  and 
uterus  and  even  a  part  of  the  liver  finding  their  way  into  the  hernial  sac. 

Fluids,  either  simple  serum,  as  in  simple  irreducible  hernia,  or  both  blood 
and  serum,  as  in  strangulated  hernia,  may  form  part  of  the  contents  of  a 
hernial  sac. 

Hydrocele  of  the  hernial  sac  is  said  to  be  present  when  the  latter  becomes 
shut  off  from  the  general  peritoneal  cavity  by  adhesions,  a  plug  of  omentum, 
the  vermiform  appendix,  or  a  Fallopian  tube,  and  when  fluid  collects  in  the 
sac.  In  inflammatory  conditions  pus  may  be  present.  Fecal  matter  and  gas 
are  also  found,  in  easels  of  perforation.  Foreign  bodies,  such  as  biUar\^  calculi 
and  swallowed  pieces  of  bone,  may  enter  with  fecal  matter.  Fecal  abscess 
follows  infection  resulting  from  perforation. 

Adhesions  mav  form  as  the  result  of  inflammation  within  the  sac.  These 
may  be  more  or  less  dense  and  fibrous.  They  may  occur  in  the  shape  of  delicate 
threads,  cordlike  formations,  or  bands.  The  contents  of  the  sac  mav  become 
adherent  to  each  other,  the  different  portions  of  the  hernial  sac  itself  may 
adhere  together,  or  adhesions  may  form  between  the  contents  and  the  sac 
walls.  Adhesions  may  give  rise  to  strangulation  within  the  sac  or  they  may 
prevent  reduction  by  taxis.  In  ctuses  in  which  long  adhesions  exist  they 
may  allow  reduction,  the  contents  remaining  attached  to  the  inner  surface 
of  the  sac. 

Hernias  may  be  either  congenital  or  acquired.  The  former  are  due  to 
defects  of  development,  while  the  latter  occur  independently  of  such  defects 
except  in  the  case  of  the  defective  conditions  of  the  abdominal  wall  incident 
to  tlie  descent  of  the  testicle.  A  hernia  may  make  its  first  appearance  after 
an  accident  or  an  injur\'.  If,  under  these  circumstances,  it  at  once  becomes 
strangulated,  it  may  be  deemed  to  be  traumatic  in  origin. 

Causes  of  Hernia  in  General. — Among  the  predisposing  causes  may 
be  mentioned  the  following:  (1)  Age.  As  a  general  rule,  hernia  occurs 
most  frecjuently  during  the  active  years  of  life,  the  frequency  declining  with 
advancing  years.  (2)  Sex.  On  account  of  the  greater  activity  of  the  male 
sex.  the  latter  is  more  prone  to  hernia  than  the  female  sex,  the  proportion 
being  about  six  to  one.  (3)  Conformation  of  the  abdomen.  The  pres- 
ence of  "bulging'*  in  the  median  line  and  at  the  site  of  the  oblique  muscles 
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(Malgaigne)  is  aaid  to  favor  the  occurrence  of  hernia.  (4)  Abnormal 
length  of  the  mesentery.  (5)  Ptosis  of  the  abdominal  organs  or  G16- 
nard's  disease.  This  will  bring  a  portion  of  the  small  intestine  nearer  the 
hernial  openings.  It  may  occur  particularly  on  the  left  side,  owing  to  the  fact 
that  the  fibromuscular  expansion  which  supports  the  mesenterj-  and  which 
is  elongat«d  in  this  condition  has  its  upper  attachment  to  the  diaphragm, 
to  the  left  of  the  median  line. 

Among  the  exciting  causes  of  hernia  in  general  may  be  mentioned  the 
following:  (1)  Occupation.  Laborious  occupations  involving  the  lifting  of 
hca>y  weights,  and  work  peri'ormed  particularh'  in  the  stooping  position,  lead 
to  the  occurrence  of  hernial  protrusions.  (2)  Pregnancy  and  parturition. 
Hernias  occur  during  pregnancy  and  parturition,  particularly  in  women  who 
have  borne  children  at  short  intervals,  in  whom  there  has  been  insufficient  time 
between  the  pregnancies  for  the  abdominal  co^■erings  to  regain  their  normal 
tonicity  after  the  ten-sion  to  which  they  have  been  subjected  by  the  presence  of 
the  gravid  utenis.  Inguinal  hernia  may  result  from  Increase  in  size  of  the 
round  ligaments  during  pr^:naney,  the  recession  of  the  ligaments  at  the  termi- 
nation of  the  pregnancy  leaving  an  enlarged  canal  of  Nurk  into  which  a  portion 
of  intestine  or  omentum  maj-  subsequently  find  its  way.  Femoral  hernias 
are  still  more  frequent  after  pregnancy.  On  the  other  hand,  a  hernia  may 
disappear  or  become  smaller  during  the  period  of  gestation.  An  umbilic  hcniia 
ix  more  liable  to  develop  during  parturition.  (;j)  Increase  of  bulk  of  ab- 
dconinal  viscera  from  de|K»sits  of  fat  in  the  omentum,  or  neoplasms.  (4) 
Coughing,  crying  in  infants,  straining  at  stool  or  during  micturition, 
tight  lacing,  and  ascites. 

CLINICAL  CONDITIONS  OF  HERNIA 

A  hernia  may  be  presented  to  the  surgeon  in  one  or  more  of  the  following 
conditions: 

Reducible  Hernia. — This  term  is  applied  to  hernias  in  which  the  con- 
tents ean  be  returned  to  the  abdomen.  This  is  usually  possible  before  the 
formation  of  adhesions  or  in  the  absence  of  strangulation.  The  reduction  may 
tnkc  plwe  i«|>ont«neousty  when  the  horizontal  position  is  assumed;  or  it  may 
re<iuire  the  ai<l  of  taxis,  the  hernia  reluming  with  a  peculiar  gurgling  .wuml 
and  )<fcn*ation  in  the  case  of  an  enterocele.  The  latter  may  continue  to  be  re- 
ducible for  a  long  time  after  its  development.  In  epiplocele.  or  enteroepiplncele, 
adhftiions  form  comparatively  early  and  the  hernia  may  then  become  irreducible. 
In  addition  to  the  reducibitity  of  the  hernia,  this  clinical  condition  is  char- 
acterised b\-  the  following:  (1)  a  soft  and  somewhat  elastic  swelling  in  one  of 
the  TTsgioiis  in  which  hernia  occurs;  (2)  the  presence  of  an  expansile  impulse 
on  coughing  or  an  increased  protrusion  on  straining.  There  Is  likewise  a 
Krc>e  of  weaknesa  jiresent  and  more  or  less  local  discomfort,  particularly  when 
the  protrusion  occurs ;  tenderness  is  usually  present  in  tlie  neightorhood  of  the 
ItemiaJ  ring. 

In  addilion  to  the  more  or  less  pronounced  symptoms  of  distress  and  ilis- 
comfort  incident  to  the  passage  of  a  hernial  sac  and  its  contents  through  the 
Bbdoniinul  wall,  these  being  particularly  notable  on  exertion,  disturbances 
el  digestion  may  occur  and  proper  defecation  be  interfered  with.     In  cases  of 
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enterocele  protrusion  is  accompanied  by  pain  along  the  course  of  the  mesenteric 
nerves  toward  the  spinal  column,  and  in  epiplocele  by  pain  in  the  direction  of 
the  attachment  of  the  omentum  at  the  transverse  colon. 

The  treatment  of  reducible  hernia  embraces  the  palliative  or  mechanic 
appliances  designed  to  restrain  the  contents  of  the  abdominal  cavity  within  the 
hernial  orifice,  and  operative  measures  for  radical  cure.  The  mechanic  appli- 
ances, known  as  trusses,  in  order  to  accompUsh  their  object  must  retain  the 
hernia  completely  without  giving  rise  to  discomfort  to  the  patient.  The 
apparatus  should  consist  of  a  steel  spring  which  surrounds  the  pelvis  entirely, 
or  nearly  so,  on  which  is  placed  a  pad  through  which  pressure  is  made  at  the 
hernial  orifice  by  the  spring  to  retain  the  hernia.  The  so-called  w  ater  pad  gives 
the  most  general  satisfaction.  The  truss  should  be  applied  with  the  patient  in 
the  horizontal  position  (except  in  cases  of  incomplete  hernia,  w^hen  this  is  not 
so  important)  and  with  the  contents  of  the  hernia  completely  reduced.  In 
adults  the  truss  may  be  discarded  at  night,  but  in  infants  and  young  children 
it  should  be  worn  day  and  night.  The  skin  beneath  the  pad  should  be  fre- 
quently bathed  with  alcohol  in  order  to  prevent  excoriations.  The  length  of  time 
that  a  truss  should  be  worn  will  depend  on  the  age  of  the  patient  and  the  size  of 
the  hernia.  A  certain  proportion  of  infants  and  children  are  cured  by  trusses 
if  the  treatment  is  properly  and  faithfully  carried  out.  After  puberty  cures  are 
exceptional.  In  infants  one  year  old  the  truss  should  be  worn  at  least  a  year 
after  the  last  appearance  of  the  hernia.  In  older  children  at  least  double  this 
length  of  time  should  elapse  and  in  young  adults  the  time  should  be  still  further 
lengthened.  In  the  case  of  a  hernia  present  at  the  tw^entieth  year  a  truss  should 
be  worn  permanently,  or  an  operation  for  radical  cure  should  be  undergone. 
Where  a  truss  fails  to  retain  the  hernia,  the  choice  lies  between  radical  operation 
and  the  use  of  a  suspensory'  or  sling.  In  large  scrotal  hernias,  with  orifices  large 
enough  to  admit  four  fingers,  occurring  in  middle-aged  or  elderly  persons,  the 
latter  is  the  onlv  resource. 

Radical  operative  interference  is  indicated  in  reducible  hernia  in  children 
(1)  in  cases  complicated  with  hydrocele;  (2)  in  cases  in  which,  for  any  reason, 
successful  mechanic  treatment  cannot  be  carried  out;  (3)  in  cases  of  hernia 
occurring  in  children  over  four  years  of  age  in  which  mechanic  treatment  has 
failed  to  effect  a  cure;  (4)  in  the  rare  cases  of  femoral  hernia  occurring  in 
children.  These  indications  refer  to  inguinal  and  femoral  hernias.  I'mbilic 
hernia  in  children  rarely  recjuires  operative  treatment,  cure  being  usually  pos- 
sible by  properly  applied  mechanic  support  if  this  does  not  occur  spon- 
taneously. In  otherwise  healthy  adults  radical  operation  is  advisable  in 
reducible  hernia  (1)  in  all  patients  over  twenty  years  of  age,  and  even  in  some 
who  are  much  younger,  iiuusmuch  as  in  the  first  named  cure  by  truss  is  rare 
and  in  those  between  fifteen  and  twenty  it  is  exceptional ;  (2)  in  all  cases  of 
femoral  hernia,   unless  some  contraindication  exists. 

A  truss  sliould  not  be  worn  after  a  successful  operation  for  the  radical 
cure  of  licmia.  except  in  exceptional  instances,  to  be  mentioned  later. 

Irreducible  Hernia.— This  is  a  hernia  in  which  the  contents  of  the 
sac  cannot  l)e  returned  to  the  abdominal  cavity.  A  portion  of  the  contents 
mav  be  reducible  and  the  remainder  irreducible.  The  irreducibilitv  mav  be 
temporary  or  permanent.     Simple  irreducibility  involves    neither  inflam- 
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mation,  strangulation,  nor  interference  with  blood-supply,  though  an  irre- 
ducible hernia  may  be  complicated  with  any  one  of  these. 

The  predisposing  causes  of  irreducibility  are  as  follows:  (1)  Age.  An 
irreducible  hernia  is  very  infrequent  in  children  on  account  of  the  absence  of 
omentum  and  the  rare  occurrence  of  adhesions  in  a  hernia  containing  intes- 
tine only.  An  irreducible  hernia  in  a  child  is  usually  a  congenital  cecal  hernia, 
adhesions  forming  between  the  portion  uncovered  by  peritoneum  and  the 
sac.  (2)  Sex,  and  variety  of  hernia.  Females  are  more  commonly  the 
subjects  of  femoral  hernia,  and,  inasmuch  as  this  variety  is  irreducible  about 
t«n  times  more  frequently  than  the  inguinal,  so  that  about  15  per  cent  of  all 
femoral  hernias  become  at  one  time  or  another  irreducible,  females  may  he 
said  to  have  irreducible  hernia  more  frequently  than  males.  Umbilic  hernia 
is  next  most  frequently  liable  to  become  irreducible,  and  lastly  inpjuinal. 
(3)  Neglect.  Habitual  carelessness  as  to  the  condition  of  the  hernia  faxors 
irreducibility,  particularly  the  wearing  of  improperly  fitted  trusses.  In  addi- 
tion a  laborious  occupation  and  the  inability  to  retain  the  hernia  by  any  form 
of  truss  may  be  included  among  the  predisposing  causes. 

The  exciting  causes  of  irreducibility  include  the  following:  (1)  Con- 
traction of  the  tissues  about  the  hernial  sac.  (2)  Thickening  and  con- 
traction of  the  neck  of  the  sac,  due  to  the  irritation  of  truss  pressure,  and 
hour-glass  contraction  of  the  sac.  This  is  particularly  true  in  double 
hour-glass  contraction.  (3)  Increase  in  the  bulk  of  the  contents  of  the 
sac,  €.  g.,  in  the  omentum  and  mesentery  from  deposits  of  fat  and  in  the 
mesenteric  glands  within  the  sac  from  tuberculous  disease.  (4)  Adhesions. 
While  these  may  at  times  be  sufficiently  stretched  to  permit  reduction  of 
the  hernial  contents  of  the  sac,  the  reduction  is  not  free  from  danger  under 
these  circumstances,  subsequent  intestinal  obstruction  occurrinfr.  Those 
occurring  between  the  hernial  contents  and  the  sac  wall,  particularly  in  the 
case  of  epiplocele,  the  omentum  being  more  frequently  implicated  than  the 
intestine,  are  most  liable  to  cause  irreducibility.  (5)  Contraction  of  the 
abdominal  cavity.  This  results  from  long-continued  protrusion  of  a  con- 
siderable portion  of  the  abdominal  viscera  and  will  prevent  reduction  of  the 
hernia. 

Next  to  omentum  portions  of  the  large  intestine  are  the  most  com- 
mon contents  of  an  irreducible  hernia,  particularly  in  cases  of  old  \ini- 
bilic  hernia.  The  occurrence  of  irreducibility  in  a  congenital  cecal  hernia 
has  already  been  referred  to  (vide  supra).  The  presence  of  the  bladder  or 
of  an  ovar>'  in  a  hernia  is  quite  commonly  followed  by  irreducibility.  Finally, 
fluid  mav  accumulate  in  the  sac  of  an  irreducible  hernia. 

The  symptoms  of  an  irreducible  hernia  relate  to  the  presence  of  a  swell- 
ing in  a  hernial  region  which  presents  a  distinct  impulse  on  cough in^r  and 
which  does  not  disappear  spontaneously  when  the  horizontal  jx)sition  is 
assumed,  or  gentle  taxis  is  employed.  In  small  irreducible  hernias  there 
may  be  no  other  s\Tnptoms.  In  large  protrusions,  however,  the  drag«:in<]:  of 
the  omentum  on  the  viscera  to  which  it  is  attached  (stomach  and  trans- 
\*er5e  colon)  may  give  rise  to  coUcky  pains,  symptoms  resembling  intestinal 
obstruction,  or  even  those  of  strangulation.  Constipation  is  usually  present. 
An  irreducible  hernia  is  specially  liable  to  injuries  which,  together  with  truss- 
pressure,  are  liable  to  set  up  inflammator}-  changes. 
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The  prognosis  in  an  irreducible  hernia  is  more  serious  than  in  a  reducible 
one,  on  account  of  the  liability  to  inflammation,  obstruction  or  incarceration, 
and  strangulation.  The  dangers  of  strangulation  are  particularly  great  in 
young  subjects,  in  whom  an  irreducible  hernia  is  liable  to  be  a  pure  enterocele. 
Fortunately,  however,  irreducibility  in  the  latter  is  rare. 

The  general  measures  of  treatment  in  irreducible  hernia  include  rest 
in  the  recumbent  position  and  the  application  of  an  ice-bag,  the  proper  use 
of  taxis,  and,  finally,  these  failing,  herniotomy,  to  which  may  be  added,  in 
properly  selected  cases,  an  operation  for  radical  cure.  In  applying  the  ice- 
bag,  the  latter  should  not  rest  directly  on  the  skin.  Gentle  taxis  should  be 
applied  from  time  to  time  during  the  treatment.  This  should  be  limited  to 
a  few  minutes^  trial.  Small  irreducible  epiplocele  which  persists  as  such  may 
be  treated  in  exceptional  cases  by  means  of  truss  pressure,  but  the  majority 
of  cases  of  irreducible  hernia  should  be  subjected  to  herniotomy.  Patients 
under  fifty  years  of  age  who  have  irreducible  hernias  not  larger  than  the  two 
fists,  but  who  are  othen\ise  healthy,  should  be  subjected  to  the  operation 
for  radical  cure. 

Reduction  en  masse,  the  detached  sac  with  its  contents  being  forced  into 

the  subperitoneal  connective  tissue  (Fig. 
502),  as  w^ell  as  rupture  of  the  sac  or  in- 
jury of  the  intestine,  may  occur  from 
attempts  at  reduction.  lipomatous  pro- 
liferation in  herniated  omentum  alwavs 
demands  extirpation  before  reduction  can 
be  accomplished.  It  is  in  this  class  of 
cases  that  strangulation  occurs  the  most 
readily.  The  radical  operation  should  al- 
ways be  added  to  the  operation  for  extir- 
pation of  lipomatous  masses  unless  some 
direct  contraindication  exists,  such,  for  in- 
stance, as  a  contracted  abdominal  cavity, 
the  presence  of  an  extremely  large  point 
of  exit  of  the  hernia,  etc.,  conditions  fre- 
quently found  in  old  persons.  Here  the  application  of  a  properly  adjusted 
suspensor}^  bandage  will  ameliorate  the  condition. 

Taxis,  or  reduction  of  a  hernia  by  pressure  with  the  fingers,  is  effected  with 
the  patient  in  the  horizontal  position  and  the  lower  limbs  straight.  In  the  case 
of  inguinal  or  femoral  hernia  the  surgeon  stands  or  sits  by  the  patient's  side. 
The  direction  in  which  the  pressure  is  to  be  made  varies  with  the  form  of  hernia. 
The  tumor  is  first  grasped  with  the  right  hand  and  drawn  down  slightly  and  the 
neck  of  the  sac  steadied  with  the  thumb  and  finger  of  the  left  hand.  The  thumb 
and  spread-out  fingers  of  the  hand  grasping  the  tumor  direct  the  contents  of  the 
sac  toward  the  hernial  opening,  the  pressure  employed  being  as  uniform  as 
possible  and  exerted  alike  by  the  fingers  and  the  palm  of  the  hand.  The 
portion  of  the  hernia  which  escaped  last  nmst  be  made  to  reenter  the  orifice 
first.  As  a  rule,  this  will  be  found  to  lie  at  the  posterior  portion  of  the  sac.  If 
any  omentum  is  present,  it  generally  lies  anteriorly  and  should  be  reduced  last. 
Large  hernial  protrusions  will  require  the  use  of  both  hands,  while  in  ver>'  small 
hernia  only  the  tips  of  the  fingers  will  be  brought  into  use.     In  femoral  hernia 
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flexure  and  inward  rotation  of  the  thigh  may  assist  in  the  reduction.  In 
inguinal  hemia  the  pressure  should  first  be  directed  upward,  then  upwarei  and 
ba(!kward,  and  finally  backward ;  in  femoral  hernia  it  should  be  first  downward 
ftn<l  then  backward  and  upward ;  in  umbilic  hernia  the  pressure  is  to  be  made 
directly  backward.  Excessive  force  sh-ould  nerer  be  used  and  ihe  dtiralinn  of 
the  atlrmjit  lU  raiuctton  by  taxis  should  not  be  loiigtr  than  fire  minutes.  Taxis 
ahaulH  nerer  he  employed  in  cases  of  indubitable  strangulalion .  Successful 
Ktluction  ia  announced  b>-  the  complete  disappearance  of  the  tumor.  This 
will  occur  suddenly  in  enteroeele  and  gradually  in  epiploeele.  The  reduction 
should  be  verified  by  passing  the  finger  into  the  canal,  which  should  be  found 
empty.  In  cases  of  large  hernias  which  have  been  unreduced  for  a  louf;  time 
some  [tain  may  be  experienced  when  the  reduction  takes  place. 

The  adminiHtration  of  an  aneslhetic  will  be  of  assistance  in  producint;  mus- 
cular relaxation,  as  well  as  in  mitigating  the  patient's  suifering.  Before  iidmis- 
iat<-rinK  an  anesthetic  the  surgeon  should  make  everj'  preparation  1o  operate. 
For  indications  and  contraindications  in  the  use  of  taxis  and  the  dangers 
allcnding  its  employment,  see  page  155. 

Inflamed  Hernia. — Inflammation  may  attack  the  hernial  sac,  tlie  contents 
of  the  sac,  or  both.  Of  the  contents  of  the  sac  the  omentum  is  most  lialile  to 
inflammation.  Inflammation  occurs  most  frequently  in  femoral  hernia.  Next 
in  frequency  it  occurs  in  umbilic  hernia,  Inguinal  hernias  are  the  leii^^t  fre- 
quently inflamed.  The  causes  of  acute  inflamination  of  a  bemia  are  (1) 
external  injury;  (2)  acute  strangulation:  (3)  extension  of  inflammalinti  from 
enteritis.  Chronic  inflammation  may  result  from  tuVjerculoua  peritonitis  and 
neoplasms.     All  forms  of  inflammation  may  lead  to  the  formation  of  adhesions. 

The  symptoms  of  an  acutely  inflamed  hernia  are  redness  of  the  oicrlying 
skin,  increase  in  the  size  of  the  swelling,  edema,  pain  and  tenderness,  and,  in 
some  i-HMvi.  increased  tension  due  to  the  presence  of  fluid.  The  inflammation 
is  usually  hmiteii  to  the  hernia  and  its  skin  coverings,  though  it  may  sprcitd  to 
the  peritoneal  caWty. 

The  progaosis  in  inflamed  hernia  is  fa\'orable  in  young  and  middle-aged 
subjects  and  unfavorable  in  the  aged.  The  most  serious  incident  in  connection 
willi  its  occurrence  in  reducible  hernia  is,  as  a  rule,  the  formation  of  arUiosions 
with  its  sequels  of  irreducibillty  leading  to  subsequent  attacks  of  inflammation 
and  .Mrangulation. 

The  treatment  of  an  inflamed  hernia  includes  rest  in  the  horizontal  piwition, 
free  purgation,  and  either  hot  or  cold  applications  to  the  inflamed  parts.  Cold 
fihouJd  l»  tried  fir^t,  and  it  it  relieves  the  patient  it  should  be  continued.  <  Hher- 
wi»  hot  rompres-scs  should  lie  used.  Pereistency  of  the  inflammation  and  the 
occurrence  of  suppuration  are  indications  for  exploratory  incision. 

Incarcerated  or  Obstructed  Hernia.— A  hernia  is  said  to  be  incar- 
cerawdorolistructed  when  its  lumen  is  obstructed  from  within.  This  is  most 
common  in  irreflucible  hernia  and  is  usually  due  to  the  presence  of  firm  feces. 
Rjuvly  it  arises  from  intestinal  gas,  foreign  bodies,  or  undigested  food.  In- 
oueeratton  occurs  most  frequently  in  umbilic  hernia,  owing  to  the  presence  of 
the  large  intestine.  Irreducible  inguinal  hernias,  particularly  those  of  large  size, 
which  contain  either  the  cecum  or  the  sigmoid  flexure,  are  next  most  frequently 
ihe  !<eal  <if  an  incarceration.    Incarceration  may  also  occur  in  reducible  hernias. 

The  sjrmplotiu  of  incarcerated  hernia  vary  in  severity.     In  the  milder  cases 
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the  symptoms  are  due  to  simple  constipation,  and  difficulty  is  experienced  in 
definitely  locating  the  cause  in  the  hernia.  In  the  more  severe  cases  the  con- 
dition may  be  mistaken  for  strangulated  hernia.  The  gradual  development  of 
the  symptoms  is  the  main  point  in  the  differentiation.  The  pain  and  tenderness 
are  but  slight,  as  a  rule.  There  is  increase  in  the  size  of  the  irreducible  hernial 
swelling.  The  latter  is  ^^doughy"  to  the  feel,  and  dull  on  percussion  unless 
flatus  is  present.  The  expansile  character  of  the  impulse  on  coughing  may 
be  diminished  but  it  is  not  lost  altogether.  The  constipation  is  not  usually 
complete.  While  vomiting  is  present  in  some  cases,  this  is  neither  ui^nt, 
persistent,  nor  stercoraceous.  Symptoms  of  disturbed  digestion,  such  as 
anorexia  with  coated  tongue,  foul  breath  and  eructations,  are  present.  If 
the  incarceration  persists,  the  abdomen  becomes  tense  and  intestinal  colic 
ensues.  Finally,  the  constitutional  disturbance  is  slight,  there  is  no  collapse, 
and  the  ^'facies  abdominalis*'  is  absent. 

The  prognosis  in  incarcerated  hernia  is  favorable  except  in  the  aged. 
The  symptoms  rapidly  disappear  as  soon  as  free  bowel  movements  are 
obtained.  The  greatest  danger  incident  to  this  condition  is  the  superven- 
tion of  strangulation. 

The  treatment  consists  of  the  usual  measures  for  overcoming  obstinate 
constipation,  with  the  exception  that  the  use  of  a  cathartic  should  be  wth- 
held  until  copious  enemas  have  cleared  out  the  lower  bowel.  Kneading,  to 
empty  the  bowel  within  the  sac  of  its  contents,  and  gentle  taxis  have  effected 
reduction.  If  these  measures  are  not  efficient,  and  if,  with  increasing  disten- 
tion and  pain,  vomiting  becomes  more  fre(|uent  and  the  constipation  absolute, 
the  case  should  be  treated  as  one  of  strangulation,  and  herniotomy  resorted 
to.  Care  in  regard  to  diet,  the  patient  selecting  only  such  food  as  will  leave, 
when  digested,  the  minimum  of  waste  material,  and  attention  to  daily 
evacuation  of  the  bowels  are  proper  measures  in  preventing  recurrence. 

Strangulated  Hernia. — Strangulated  hernia  may  be  defined  as  an  irre- 
ducible hernia  in  which  a  loop  of  intestine  is  so  constricted  from  without 
as  to  prevent  the  passage  of  its  fecal  contents  and  to  interfere  with  its  circu- 
lation. An  irreducible  omental  hernia  in  which  the  vessels  of  the  omentum 
are  constricted  sufficiently  to  produce  strangulation  is  rare.  All  hernias 
which  contain  intestine  are  liable  to  strangulation,  due  to  more  or  less  com- 
pression made  on  the  part  of  the  bowel  lodged  in  the  mouth  of  the  sac,  by 
the  comparatively  unyielding  external  tissues.  WTien  this  occurs  to  the 
extent  of  interfering  \vith  the  return  circulation  alone,  the  arteries  continuing 
to  convey  blood  to  the  loop,  venous  engorgement  ensues.  This  is  followed 
by  infiltration  of  the  tissues  of  the  bowel  walls,  as  well  as  by  exudation  of 
serum  into  the  hernial  sac.  The  bowel  walls  become  thickened,  the  pres- 
sure being  thereby  increased.  Interference  with  the  function  of  the  intes- 
tine resulting  from  the  disturbances  of  circulation  gives  rise  to  the  develo{>- 
ment  of  gjis  within  the  lumen  of  the  intestine,  whereby  the  pressure  is  still 
further  increased.  Gangrene  may  follow  at  varying  intervals,  depending  on 
the  amount  of  pressure  exercised  by  the  constriction. 

The  strangulation  is  usually  directly  due  to  the  combined  effects  of  elastic 
constriction  at  the  neck  of  the  sac  and  fecal  occlusion.  Inflammation  or 
engorgement  of  the  contents  of  the  sac.  or  atlhesions  found  between  the  sac 
and  its  contents,  often  lead  to  strangulation  in  irreducible  hernia. 
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StrangulatioQ  occurs  more  frequently  in  femoral  than  in  infruinal  hernia. 
Of  27fi  cases  of  strangulated  hemia,  57.6  per  cent  were  of  the  femoral  varietj', 
Ui  compared  with  40.2  per  cent  of  the  inguinal  varietj-  (H  e  n  g  g  e  1  e  r). 

The  more  important  general  sjrmptoms  of  strangulated  hernia  include 
pain,  vomiting,  absolute  constipation,  prostralion,  and  finally  collapse.  The 
pitin  occurs  in  colicky  or  griping  exacerbations  and  is  referred  to  the  uni- 
bilicufi.  In  the  inl«^^'als  of  the  paroxysms  of  griping  pain  there  is  i\  continuous 
dull  ache,  which,  of  itself,  may  occur  in  exacerbations.  If  gangrene  sujwr- 
venes,  the  pains  cease.  Vomiting  is  the  most  important  of  the  symptoms 
of  sttrangulalion.  The  vomited  material  consists  at 
(irrt  of  the  undigested  contents  of  the  stomach.  Then 
follow  mucus  and  bile,  and  finally  intestinal  contents 
(stercoraceous  vomiting).  The  vomiting  is  persist- 
ent, unaccompanied  by  marked  nausea,  "gushing" 
in  character,  and  noticeable  for  the  large  amounts 
ejected.  In  the  l>eginning  it  is  reflex  through  stimu- 
hition  of  the  aldUmiinal  sympathetic  plexuses.  Later 
OH  it  is  due  to  a  re\ersed  or  upward  axial  stream 
(fig.  ofR).  Finally,  it  may  be  the  result  of  stimula- 
tion of  the  vomiting  center  in  the  medulla  by  .-icptic 
products.  The  \'omiting  may  cease  after  the  bowel 
lias  been  for  a  long  time  imprisoned  or  when  gangrene 
supervenes.  When  the  constriction  is  low  down,  the 
stercoraceous  vomiting  is  correspondingly  delaye<l.  It 
is  rarely  absent,  even  in  cases  of  strangulated  partial 
entenn-ele  or  Richter's  hernia.  In  many  cases 
the  constipation  is  not  absolute  at  first,  the  jionion 
of  intestine  l>elow  the  [loinl  of  strangulation  freijuently 
emptying  itself  of  its  contents  after  the  use  of  enemas 
when  strangulation  haa  taken  place.  Thereafter,  how- 
e^^er.  neither  fecal  matter  nor  gas  is  expelled.  The 
prostration  varies  greatly  but  is  rarely  alisent.  Its 
BTverit)'  and  time  of  appearance  are  proportionate  to 
U»  »euU<n««  and  degree  of  the  constriction  and  the 
youth  or  the  feebleness  of  the  subject.  It  is  charac- 
terize^l  by  languor,  with  anxious  and  drawn  or  pinched 

counttMiance  ami  sunken  cheeks  (facies  abdominalis).  Emi«').  '""■"'""  '""" 
The  tongue  may  Ijecome  dn,'  and  coated  fthe  typhoid 

condition)  The  prostration  i^  inrrea.sed  by  efforts  at  taxis.  Collapse  is 
manifested  by  jierspiratjon,  cold  and  livid  cxtremitiee,  shallow  breathing,  and 
a  w-eak  and  small  pulse.  In  late  canes  the  absorption  of  toxic  products  from 
the  paralyzed  intestine  ma_v  lead  to  a  persistence  of  the  symptoms,  even 
thoui^i  the  Htrangulution  is  rclie\ed. 

<HlicT general  sii-mptoms  are  as  follows:  Slight  alteration  of  temperature  in 
early  caoea,  and  a  .'tubnomml  tcjiiperature  in  late  casen,  increased  pulse-rate. 
inteiu«  thiret.  diminution  of  the  secretion  of  urine,  tympanites,  particularly  if 
the  obstruL-tion  in  low  ilown.  ami  eructations  and  hiccough.  When  the  patient 
is  in  rjirrmw.  there  will  lie  genera!  tremors,  convulsive  movements,  musrular 
cnunpe.  delirium,  and  coma. 
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The  local  symptoms  of  strangulated  hernia  embrace  irreducibility,  in- 
crease in  size  and  tension  of  the  protrusion  with  lessening  or  loss  of  impulse, 
fluctuation  in  the  hernial  sac,  and  absence  of  gurgling  sounds.  The  sign 
irreducibility  is  of  considerable  value  from  the  fact  that  a  large  number  of 
hernias  which  become  strangulated  were  previously  reducible.  If  the  hernia 
has  been  previously  in  existence,  or  irreducibility  has  been  present,  an 
increase  in  the  size  of  the  protrusion  will  be  noted.  This  may  be  due  in  part 
to  an  increased  amount  of  viscus  protruded,  to  infiltration  and  swelling  of  the 
tissues  of  the  hernial  contents,  to  fluid  in  the  hernial  sac,  and  perhaps  to  in- 
flation of  the  herniated  loop  of  intestine  by  gas  within  its  lumen.  The  entire 
swelUng  may  be  small  and  insignificant.  Increase  of  tension  is  present 
in  the  majority  of  cases  and  is  due  mainly  to  the  accumulation  of  fluid  in  the 
hernial  sac.  Expansile  impulse  on  coughing,  characteristic  of  simple  redu- 
cible hernia,  is  lost,  the  forward  impulse  present  in  other  parts  of  the  abdom- 
inal wall  being  alone  noticeable.  In  cases  in  which  the  accumulation  of  fluid 
is  sufficient  and  the  tenseness  of  the  sac  not  too  great,  fluctuation  will  be 
present.  Absence  of  the  gurgling  sounds  normally  present  and  demon- 
strable with  the  stethoscope  is  a  sign  that  should  be  taken  advantage  of  in 
the  diagnosis  of  strangulated  hernia.  The  percussion-note  may  be  dull  or 
tympanitic,  this  depending  on  the  presence  or  absence  of  fluid  in  the  sac. 

The  Diagnosis  of  Strangulated  Hernia. — In  the  majority  of  cases  the 
combined  presence  of  an  irreducible  hernia  and  symptoms  of  intestinal 
obstruction  suffices  for  the  diagnosis.  Exceptionally,  however,  the  symptoms 
and  signs  may  be  incomplete,  as,  for  instance,  in  cases  of  partial  enterocele 
(Richter's  hernia),  strangulation  of  a  Meckel's  diverticulum  (Littr^'s 
hernia),  or  strangulation  of  the  vermiform  appendix.  Again,  symptoms  of 
intestinal  obstruction  may  arise  from  strangulation  of  intestine  within  the  sac 
due  to  bands  of  adhesions  and  slits  in  the  mesentery,  as  well  as  from  angu- 
lation, or  from  axial  twists  or  volvulus.  Further,  the  diagnosis  may  be 
obscured  by  loculated  and  pouched  sacs,  or  by  the  presence  of  two  or  more 
hernias,  the  one  concealing  the  other,  or  the  one  irreducible  and  the  other 
strangulated.  Finally,  the  symptoms  may  be  due  to  intestinal  obstruction 
within  the  abdomen  in  a  patient  with  an  irreducible  hernia. 

The  differential  diagnosis  of  a  strangulated  enterocele  or  enteroepiplo- 
cele  from  other  conditions  which  may  simulate  it  will  embrace  a  consideration  of 
such  changed  conditions  of  an  existing  hernia  as  strangulation  of  omentum, 
incarceration,  inflamed  hernia,  and  the  strangulation  of  the  contents  of  a 
hernial  sac  other  than  intestine,  such,  for  instance,  as  an  ovarj',  the  bladder, 
etc.  Further,  some  of  the  general  symptoms  of  strangulated  hernia  may  be 
simulated  in  a  patient  with  a  hernia  by  peritonitis  or  enteritis,  the  persistent 
vomiting  of  pregnancy  or  severe  colic;  and  the  local  symptoms  by  inflamed 
lymphatic  glands,  or  acute  orchitis  or  epididymitis. 

The  Pathologic  Conditions  Found  in  a  Strangulated  Hernia. — Of 
the  effects  produced  by  strangulation,  the  most  important  are  those  which 
relate  to  the  intestine.  The  latter  may  l>e  found  in  a  condition  of  inflam- 
mation, due  to  infection,  ulceration  as  a  result  of  the  inflammation,  or  gan- 
grene from  interference  with  the  circulation  and  septic  infection  of  the  tissues 
of  the  bowel.  The  omentiun  may  suffer  but  slight  if  any  change,  aside  from 
the  inflammatory  conditions  occurring  in  connection  with  the  strangulated 
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loop  or  bowel.  In  rare  cases  septic  infection  may  take  place  from  a  bowel 
loop  thai  is  the  seat  of  advanced  destructive  changes.  With  the  exception  of 
the  changes  in  the  vessels  of  the  mesentery  (phlebitis  and  thrombophlebitis), 
the  latter  ia  simply  congested  and  ecchymotic.  The  sac  wall  may  iie  the 
seat  of  severe  inflammation,  with  subsequent  tissue  changes  which  may  render 
it  liable  to  rupture  on  the  application  of  improper  taxis.  The  coverings 
of  the  hernia  may  take  part  in  inflammatory  conditions  which  arise  in  tlie 
hernia  ilseU;  they  may  be  injured  by  attempts  at  taxis,  or  they  may  become 
the  seat  of  gangrene  independent  of  gangrene  of  the  hernia.  The  effects  on 
Uie  general  peritoneal  cavity  are  next  in  importance  to  those  on  the  intes- 
tine and  have  a  direct  pathologic  connection  with  them.  Paraly.sis  of  the 
muscular  wall  of  the  bowel  extends  to  the  portion  within  the  peritoneal  cavity, 
and  this,  together  with  nutritive  changes  of  the  bowel  wall,  permits  bac- 
terial infection  which  may  lead  to  either  localized  or  general  septic  perito- 
nitis. The  latter  may  also  occur  after  reduction  by  taxis,  either  from  in- 
fection from  septic  contents  of  the  hernial  sac,  from  an  inflamed  loop  of  bowel, 
or  from  infection  from  intestinal  contents  through  a  perforation  of  the  gut. 

The  Treatment  of  Strangulated  Hernia. — The  dangers  incident  to  a 
stmngulated  hernia  are  such  as  to  demand  prompt  operative  interference.  In 
indubitable  cases  the  question  of  reduction  by  taxis  should  not  be  entertained 
for  a  moment,  for  the  following  reasons:  (1)  inflammatory  conditions,  or  cvcii 
gangreneof  the  contents,  may  be  present:  (2)  in  strangulation  occurring  in  a  pre- 
viously irreducible  hernia  extensive  adhesions  are  probablj'  present,  exposing 
the  patient  to  the  dangers  of  reduction  en  moDse;  (.3)  when  the  stranfruliilinii 
has  existed  for  several  hours  (and  the  great  majority  of  patients  do  not  come 
under  the  surgeon's  care  before  this  time),  there  is  danger  of  forcing  sei>- 
tic  contents  into  the  general  peritoneal  cavity,  or  even  of  replaciTig  gut  the 
seat  of  an  actual  or  impending  perforation;  (4)  the  patient's  general  con- 
dition may  be  such  that  the  additional  prostration  resulting  from  attempts 
at  reduction  by  taxis  may  be  a  much  more  dangerous  element  in  the  case  than 
an  immediate  herniotomy;  (5)  the  dangers  of  bruising  or  lacerating  or  e\en 
completely  rupturing  the  intestinal  wall  constitute  positive  contraindica- 
tions to  the  employment  of  taxis,  except  in  cases  in  which  opportunity 
ia  afTonled  for  it.'<  employment  almost  immediately  after  the  occurrence  of 
the  strangulation,  manifestly  a  very  rare  circumstance.* 

If  reduction  has  been  effected  by  taxis,  the  sj'mptoms  may  persist  by 
reason  of  (1)  reduction  en  masw;  (2)  an  internal  strangulation,  t.  e..  within 
the  sac;  (3)  hour-glass  contraction  of  the  sac  and  reduction  of  the  contents  of 
the  outer  com[Mirtment  into  the  inner;  (4)  the  pressure  of  a  previously 
undiscovered  second  hernia.  In  all  of  these  the  incision  may  be  made  at  the 
ait*  of  tlie  licmia.  In  all  cases  of  infection  of  the  peritonefll  cavity  following 
reduction  by  taxis,  median  alwJominal  section  will  lie  demanded,  since  this 
infwtion  may  l>e  due  to  gangrene,  or  to  subsequent  perforation  of  the  KUt. 

Tlie  Treatment  of  Strangulated  Hernia  by  Herniotomy. — The  prcojjera- 
live  preparation  of  the  patient  will  be  necessarily  hurried,  since  herniotomy 
for  stRingiUiit*d  hernia  is  par  excellence  an  emergency  operation.  The  aseptic 
cleanMng  sliould  be  commenced  as  soon  as  the  decision  to  operate  has  1)een 
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arrived  at  and  should  even  precede  the  administration  of  the  anesthetic  for  the 
purposes  of  taxis,  in  the  rare  cases  in  which  trial  of  the  latter  is  considered 
advisable. 

A  general  anesthetic  is  desirable,  but  local  or  spinal  cocfunization  may  be 
substituted  if  necessary.  The  line  of  incision  will  vary  with  the  form  of  hernia. 
The  superficial  incision  should  be  free.  It  is  not  necessary  to  differentiate  accu- 
rately the  deeper  layers  in  the  dissection  until  the  sac  is  reached.  The  bluish 
color  of  the  latter  when  fluid  is  present,  will  aid  in  the  recognition.  Its  so-called 
arborescent  vessels  are  not  often  apparent.  The  contents  may  be  visible 
through  an  attenuated  sac  wall.  In  case  of  doubt  the  flnal  incision  should  be 
made  obliquely.  The  escape  of  a  small  quantity  of  fluid  takes  place  when  the 
sac  is  opened.  The  sac  should  always  be  opened  in  order  that  its  contents  may 
be  inspected  before  reduction.  If  fluid  is  present,  it  should  be  wiped  away 
with  sterile  gauze  as  it  flows  from  the  small  opening  first  made.  The  constrict- 
ing bands  are  divided  from  without  inward,  except  in  rare  cases  in  which  the 
constriction  is  felt  by  the  finger  to  be  in  a  situation  where  division  from  without 
will  considerably  damage  the  overlying  parts,  as  in  certain  cases  of  femoral 
hernia.  In  dividing  the  constriction  from  without  inward,  the  tip  of  the  left 
index-finger  is  insinuated  beneath  the  margin  of  the  hernial  orifice  and  the 
division  made  by  short  nicks  of  the  edges  of  the  opening,  the  finger  being  used 
to  prevent  injury  to  the  gut.  In  dividing  from  within  outward,  the 
hernia  bistoury  (Cooper)  is  first  laid  flat  and  introduced  along  the 
finger  and  then  turned  edgewise  and  the  stricture  divided  by  gentle 
sawing  movements.  If  the  finger  cannot  be  introduced,  the  grooved 
director  may  be  used,  but  this  adds  an  additional  element  of  danger  to  the 
operation  from  injury  to  the  intestine,  the  latter  curling  up  and  overlapping 
the  director.  Stretching  or  dilatation  of  the  hernial  orifice  is  scarcely  feasible. 
The  contents  of  the  sac  should  be  drawn  down  as  soon  as  released  and  the 
amount  of  damage  inflicted  at  the  site  of  the  constriction  estimated.  If  there 
is  any  omentum  in  the  sac,  it  is  to  be  tied  off  in  sections  and  the  part  beyond 
the  ligature  removed.  In  order  to  lessen  as  much  as  possible  the  risks  of  in- 
testinal obstruction  following  adhesions  between  an  adjacent  coil  of  intestine 
and  the  cut  surface  of  the  omentum,  the  latter  is  rolled  under  or  turned  in  so 
that  the  raw  surface  is  no  longer  exposed  but  rests  on  the  remainder  of  the 
omentum,  where  it  is  secured  by  a  few  sutures.  The  utmost  importance  is  to  be 
attached  to  the  treatment  of  the  intestine  itself.  The  latter  may  l)e  damaged 
but  still  capable  of  resuming  its  function,  or  its  vitality  may  be  so  seriously 
impaired  as  to  preclude  hope  of  its  recover}'.  There  is  a  third  class  of  cases  in 
which  doubt  exists  as  to  whether  or  not  the  bowel  should  be  returned  to  the 
abdomen.  If  the  color  of  the  intestine  is  black,  or  nearly  so,  it  should  not  be 
returned ;  either  an  immediate  resection  and  end-to-end  enterorrhaphy  should 
be  made,  or  the  damaged  intestine  should  l)e  left  in  the  sac  after  the  con- 
striction is  divided  (vide  infra).  If  bowel  is  returned  the  condition  of  which  is 
at  all  doubtful,  it  should  be  placed  as  nearly  adjacent  to  the  wound  as  possible 
in  order  to  facilitate  the  exit  of  its  contents  should  the  bowel  wall  subsequently 
give  way.  and  in  closing  the  wound  a  gauze  drainage  strip,  or  a  soft  rubber  drain- 
age-tube should  be  i)laced  in  situ,  as  a  measure  of  safety.  If,  owing  to  the 
thickening  of  the  bowel  wall,  the  reduction  is  not  easily  accomplished,  the  hernial 
orifice  is  to  be  still  further  enlarged.     Forcible  crowding  of  the  extruded  mass 
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against  the  edges  of  the  opening  may  inflict  serious  damage  on  the  bowel. 
The  surgeon  must  make  certain  that  the  entire  contents  of  the  sac  have  been 
completely  returned  within  the  abdomen,  by  following  up  the  reduction  with 
his  finger.  At  the  same  time  he  should  determine  the  presence  or  absence  of 
any  constricting  bands  about  the  neck  of  the  sac,  in  which  situation  such  adhe- 
sions are  likely  to  exist. 

If  the  bowel  loop  is  returned  intact  and  the  patient's  condition  will  permit  it, 
the  subsequent  steps  of  the  operation  should  be  those  of  one  or  another  of  the 
procedures  designed  for  the  radical  cure  of  the  hernia.  In  cases  reciuiring 
resection  of  the  bowel,  operation  for  radical  cure  is  precluded  by  the  increased 
risks  encountered  in  the  average  case,  as  well  as  by  the  probable  sul)se- 
quent  occurrence  of  septic  conditions  in  the  wound. 

In  the  after-treatment,  the  first  and  most  important  object  is  to  combat 
shock  by  hot  saline  solution  and  whisky  per  rectum,  elevation  of  the  foot  of  the 
bed,  hot  bottles  to  the  extremities,  and  the  hypodermic  use  of  strychnin. 
The  diet  for  the  first  few  days  should  be  light  but  nutritious.  If  the  bowels  do 
not  act  spontaneously  by  the  third,  or,  at  the  latest,  the  fourth  day,  an  enema 
should  be  administered. 

When  the  bowel  is  the  seat  of  indubitable  gangrene,  there  are  three  courses 
open  to  the  surgeon:  (1)  simple  incision  of  the  gangrenous  gut  in  situ,  the 
constriction  being  left  undisturbed,  an  artificial  anus  resulting;  (2)  the  removal 
of  the  gangrenous  portion  after  dividing  the  constriction  and  drawing  clown 
the  strangulated  loop,  followed  by  the  establishment  of  an  artificial  anus; 
(3)  resection  of  the  bow^el  for  the  removal  of  the  gangrenous  })orti()n,  and 
immediate  enterorrhaphy.  In  the  most  desperate  cases  the  first  must 
be  resorted  to,  though  it  is  open  to  the  objections  that  the  gangrenous  por- 
tion may  extend  within  the  peritoneal  cavity  and  that  the  constriction  may 
l)e  sufficiently  tight  to  prevent  free  fecal  discharge.  There  is  likewise  a  risk, 
in  cases  in  which  gangrene  has  rapidly  supervened,  that  definite  adhesions  have 
not  formed  about  the  hernial  opening,  in  which  case  the  gangrenous  bowel  may 
slip  back  into  the  peritoneal  cavity  and  fecal  extravasation  ensue.  A  compro- 
mise between  this  rapid  yet  somewhat  dangerous  course  and  resection  and 
enterorrhaphy,  the  time  occupied  in  performing  which  constitutes  a  ver>' 
serious  objection  to  their  employment  in  many  cases,  is  to  draw  down  the  gut 
carefully,  after  division  of  the  constriction  and  removal  of  the  gangrenous 
parts,  and  suture  the  two  open  ends  in  the  wound.  In  case  of  recovery  the 
resulting  artificial  anus  can  be  dealt  with  subsequently,  or  provision  may  he 
made  for  its  early  and  spontaneous  closure  by  drawing  out  a  sufficient  amount 
of  both  the  efferent  and  the  afferent  portion  of  the  gut  to  permit  the  appli- 
cation of  an  elastic  ligature  between  these  (M  c  G  r  a  w).  The  ligature  is  led 
through  the  entire  thickness  of  the  wall  of  adjacent  portions  of  the  bowel, 
which  includes  a  space  of  about  2^  inches,  and  is  tied  tightly.  A  row  of 
Lembert  sutures  is  placed  so  as  to  unite  the  opposing  serous  surfaces  of  the 
bowel.  In  a  few  days  the  ligature  cuts  its  way  through,  thus  establishing 
an  anastomosis  between  the  efferent  and  the  afferent  portion  of  the  intestine 
at  the  site  of  what  constitutes  the  "spur"  of  an  artificial  anus.  The  subse- 
quent operative  and  sometimes  spontaneous  closure  of  the  artificial  anus  is 
thus  greatly  facilitated. 
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mGUINAL  HERNIA 
Inguinal  hernia  consists  in  the  protrusion  of  a  hernial  sac  containiDg  in- 
testine or  omentum,  or  both,  through  either  of  the  openings  in  the  musculo- 
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tendinous  structures  of  the  abdominal  wall  in  the  inguinal  ref^on  made  necee- 
sary  in  p^o^■i^linB  for  the  descent  of  the  testicle  during  fetal  life  from  its 

original  position  I)ehind  the  peritoneum. 
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Congenital  Inguinal  Hernias,— The  following  points  in  the  process  of 
the  descent  of  the  testicle  will  serve  to  show  the  influence  of  the  latter 
in  the  etiology  of  congenital  hernia,  as  well  as  of  inguinal  hernia  in  general : 

In  early  fetal  life  the  testicle  is  co^^ered  in  front  and  on  the  sides  with 
the  posterior  layer  of  the  peritoneum.  At  about  the  third  month  a  peculiar 
structure,  the  gubernacultun  testis,  makes  its  appearance  as  a  slender  hand, 
wliieli  extends  from  the  groin  through  the  inguinal  canal  to  the  testicle. 
The  peritoneum,  which  up  to  this  time  has  only  partially  invested  the 
teftirlc,  now  incloses  it  and  the  gubemaculum,  thus  forming  a  mesentery. 
This  proeeaa  of  the  peritoneum,  called  the  mesorchium,  terminates  below 
at  the  internal  ring  b>'  a  sort  of  lube,  which  is  known  as  the  vaginal 
process   of   the   peritoneum.     This  tubelike    projection  of    the   peritoneum 


hemiii.     il.  Open 


Tne  Dwc«NT 


y  THE  TEST[C'LE^(C(m/i'n 


gradually  protrudes  itself  into  the  inguinal  canal,  carrj'ing  witli  it  the  puher- 
oaculuni,  unlil  the  latter  forms  a  cordlike  process  which  passes  from  the 
t«-sticlc  to  ihc  bnlloni  of  the  scrotum  and  is  believed  to  become  eventually 
the  cremanier,  reinforced,  perhaps,  by  some  fibers  from  the  lower  border  of 
*he  internal  oblinue  in  its  descent. 

From  the  fact  that  the  body  grows  more  rapidly  at  its  upper  part  than 
»t  il*  lower  part,  and  from  the  additional  circumstance  that  the  growth  of 
the  ^bemoculum  is  not  commensurate  witii  that  of  the  other  parts,  it  neccs- 
•ajily  follow)*  that  the  testicle,  being  thus  held  fast  to  the  bottom  of  the 
•<M»lum  and  thereby  preventixl  frum  rising  with  the  growth  of  the  body,  is 
*fa^wn  into  the  inguinal  canal  and  finally,  at  about  the  eighth  month,  into 
*A>e  wrotum.  During  all  this  time  the  tubelike  projection  of  the  peritoneum, 
'fae  %-agiQal  process,  which  has  preceded  the  testicle  in  the  scrotum,  remains 
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open  above  and  communicates  by  its  upper  extremity  with  the  peritoneal 
cavity.  Just  before  birth  a  process  of  obliteration  commences  at  the  point 
of  communication  with  the  peritoneal 
cavity  which  closes  the  latter  and 
extends  downward  to  within  a  short 
distance  of  the  testicle  itself.  That 
portion  which  remains  unobliterated 
becomes  a  closed  serous  canity  em- 
bracing the  testicle  and  is  knon-n  as 
the  tunica  vaginalis.  The  changes 
leading  up  to  the  final  formation  of 
the  tunica  ^'Bginali3  and  the  con- 
stricted portion  of  this  structure, 
known  as  the  funicular  process,  are 
shown  in  figures  505,  506,  and  507. 

If  a  transverse  section  of  the  scro- 
tum and  testicle  is  now  made  and  the 
sac  of  the  tunica  vaginalis  shown  as 
if  distended,  the  parts  will  appear  aa 
in  the  accompan\'ing  diagram  (Fig. 
510). 

The  obliteration  of  the  va^nal 
process  of  the  peritoneum  is  believed 
to  occur  simultaneously  from  two  di- 
rections, namely,  from  the  internal 
ring  anti  from  the  upper  part  of  the 
epididymis,  the  process  of  obliteration  extending  both  downward  and  upward 
until  this  tubelike  portion  of  the  pouch  of  pjeritoneum  which  accompanies  the 
testicle  in  its  "descent."  as  it  is  somewhat  erroneously  called,  from  its 
original  position  in  the  abdomen  and  behind  the 
peritoneum,  is  con\'erted  into  a  fibrous  cord  be- 
tween the  two  points  inentioneii.  The  lower  por- 
tion of  this  ixmch  persists  as  the  tunica  vaginalis. 
The  "puckering"  of  the  [(eritoneum  at  the  inter- 
nal ring,  and  the  obliteration  of  the  funicular 
proces-i  arc  shown  in  figure  507. 

In  the  variety  known  as  congenital  hernia 
the  entire  pouch  remains  precisc!\'  as  it  was  when 
the  testicle  finally  lodged  itself  in  the  scrotum. 
No  ol)lileration  takes  place,  and  there  is  a  simple 
serous  tul>e  extending  from  the  internal  ring, 
where  it  conimunicates  with  the  general  cavit>'  of 
the  jwritoneum.  and  ending  in  a  blind  sac  at  the 
bottom  of  the  scrotum,  in  which  is  placed  the 
testicle.  With  the  slightest  intra-aixlnminal  pres- 
sure a  knuckle  of  intestine  is  forccrl  into  this 
pouch  and  is  found  in  the  tunica  vaginalis  lying 

in  contact  with  the  (esticlc.     This  varietv  is  not  frequently  met  with  (Fig. 
511). 
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Should  oceiusion  occur  at  the  interna]  ring  alone,  the  cavity  of  the  tunica 
Vaginalis  becoming  contiauous  with  that  portion  of  the  vaginal  pruce^u  which 
remaliU!  unobliterated  below  the  level  of  the  latter,  either  one  of  two  \arieties  of 
hcmirt  may  be  produced.  Should  the  pressure  be  exerted  on  the  peritoneal 
surfitcp  bfhind  the  point  of  occlusion  (see  arrow  mark),  the  variety  known 
as  infantile  hernia  will  occur  (Fig-  512).    The  peritoneum  in  the  neighbor- 


Lbc  uUier  III*  htroiftl 


"^^  iif  ihp  M-pluni  or  [wint  of  occlusion  of  the  vafrinid  process  pir.'u lually 
Jieitis  an(i  forms  a  sac  for  the  hernia  as  it  descends,  Tnder  these  circum- 
•y*'**'**'  ihcrc  art'  three  layers  of  ix-ritoncum  in  front  of  the  protruded  intes- 
^^-  llinnc  including  the  two  lajers  of  peritoneum  and  the  hernial  suv  it.self 
^**<5-  fll3),  If,  however,  the  pressure  lakes  place  on  the  summit  of  the, septum 
*"   Point  of  occluaion  of  the  \'afdna1  process,  and  this  ia  particularly  likely 
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to  occur  if  an  inviting  dimple  is  left  at  thia  point  in  the  process  of  obliteration 
(Fig.  514),  the  septum  itself  yields,  and  by  a  stretching  process  finally  comes 


il/c!f  to  fiiriii  a  sac,  :i 
In  the  prr>(iut'liiiii  of  c 


11  as  an  encysted  hernia  is  formed. 
sac  is  formed  within  a  sac,  t.  f.,  the 


hernial  sac  is  fonixHl  within  the  tunica  vaginalis,  while  i 
the  hernial  sac  is  formed  behind  the  sac  nf  the  tunica  va\ 


ifantile  ht-riiiii 
.\s  before 


xtatei).  ill  infantile  hernia  there  are  three  layers  of  perilo: 
bowel,  but  ill  encysted  hernia  tliere  are  but  two,  one  laj 
tuiii<^a  vofcinatis  and  the  other  of  the  hernial  sac 
(Figx.  51San<l5U). 

Still  a  fourth  variety  of  hernia  is  found  ns  a  re- 
sult of  coiieciiitd  failure  of  closure  of  a  portion  of 
the  vaginal  process.  When  there  is  absence  nf  ol>- 
literelioH  of  the  upper  part,  that  portion  of  ihc 
pouch  just  abo\'o  the  testicle  alone  being  occluded, 
the  va^rinal  pniceax  is  divided  into  two  une<[uul 
parts.  The  lower  or  lesser  portion  repret^cnts  the 
tunica  vaginalis  proper,  while  the  upper  or  larger 
piirtion  fomis  what  is  known  as  the  funicular 
process  (l"ig.  M7,  (1).  Here  the  intestine  descends 
into  the  jx-iuch  of  {lerit'Oiieuiii  as  far  as  the  point  of 
occlusion  ju8l  above  the  testicle,  where  it  is  arrested 
and   prevented   from   l)eeoming   a   true   congenital 

bumta  by  the  wptum  which   intervenes  l)etween  it  Sb^'ib^WbicVa'lv 

aod  the  cavit>-  of  the  tunica  vaEinalis.     This  un-  MUKiciTmu  htohik-i; 

■AiUleraK'']  funicular  pnwess  is  also  the  seat  of  a 

coaiinuni rating  hydrocele  (Fig.  fi22).     The  distinctiona  to  \k  noted  Ijetwei 
the  mechanistn  of  th«  production  of  the  varieties  of  hernia  just  described  ai 
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common  scrotal  hernia  are  shown  in  figure  524.     It  is  to  be  noted  that  the 

hernial  sac  in  this  variety  is   entirely  distinct  from  the  tunica  vaginalis, 

which  has  Ix'come  obliterated. 

Acquired   Inguinal   Hernia. — In  order  to  make  provision  for  the  fisal 

lodgment  of  the  testicle  in  the  scrotum  in  the  male  and  to  afford  support  for  the 
uterus  in  the  female,  in  the  development  of  the  ab- 
dominal wall  the  muscular  and  tendinous  structures, 
instead  of  forming  a  complete  enveloping  cover,  stop 
short  of  this  in  the  inguinal  region,  the  final  ar- 
rangement I)eing  effected  in  such  a  manner  as  to 
leave  certain  points  of  entrance  and  exit  and  a 
proper  route  for  the  testicle  in  the  male  and  the 
round  ligament  in  the  female.  These  points  of 
entrance  and  exit  are  known  as  the  internal  or  deep 
and  the  external  or  superficial  abdominal  rings  and 
the  paasage  itself  as  the  inguinal  canal.  At  the 
same  time  ever)'  effort  seems  to  have  been  made  in 
the  procos.s  of  evolution  to  correct  existing  ana- 
tomic shortcomings  and  to  compensate  for  neces- 
sarily weakened  mechanic  conditions. 

*^"'* F^Ni^"l ""lAt^I^'Sr  ^'^  addition  to  the  peculiarities  of  development 

TiiK  FuuTONEvu.  Incident  to  the  descent  of  the  testicle,  there  are 

others  which  have   more  or  less   to  do  with  the 

occurrence  of  inguinal  hernia.     Briefly,  these  refer  to  the  presence  of  certain 

isolated  concave  [jortidns  of  the  internal  surface  of  the  abdominal  wall. 

When  viewing  the  inguinal  region  from  the  interior  of  the  alidomen,  certain 

more  or  less  distini^t  fiis.s«e  or  depressions  are  observed,  which  are  called  the 

peritoneal  fossae.     Tliesc  are  bounded  l»y  certain  prominent  cords  or  folds 

of  |»ritoneuni  caused  l)y  the  presence  of  the  remains 

of  the  urachus.  thu  oliliterateil  hypogastric  arteries, 

and  the  deep  epigastric  !>ranch  of  the  external  iliac 

artery.    The  most  important  of  these  fossjie  are 

called,  from  their  relation   to   the  deep  epigastric 

vo.'iwels,  tlio  external  and  the  internal  inguinal  fossa 

(Fig.  525).     The  first  named  lies  to  the  outer  side  of 

the  epigiLstric  arterj-  and  is  the  point  of  exit  of  ex- 
ternal inguinal  hernia.     The  internal  inguinal  fossa 

lies  to  the  inner  side  of  the  vcs.sel,  and  is  the  place 

of  exit  of  the  internal  variety  of  inguinal  heniia. 
The  external  is  the  deepest  of  the  three  fo.ssae 

and  contains  the  pseud o-oj)ening  in  the  tr.msversalis 

fascia  known  as  the  internal  or  deep  abdominal 

ring.     The  lallcr  lies  external  to  the  deep  epigastric      ^^^  b24— cohhok  snuniL 

artery,  which,  in  this  piirt  of  its  I'ourse,  lies  along  the  Hebku. 

inner  and  lower  margin  of  the  ring  and  l)eneath  the 

(onmienccmcnt  of  the  sj^ermatic  conl.     The  hitter,  in  the  male,  and   the 

round  ligament    in  the   female   pass   into  the  inguinal  canal   thnkugh  the 

internal    ring,   together  with  ii   funnel-shaped   process  of  the  transversalis 

fascia.     The    interniil   ring   itself   lies  a   fingerbreadth  above   the   level   of 


I'oupart'H  Ugament  and  midway  between  the  twd  points  of  attachment  of 
tlw!  Uner. 

The  inj^nal  canal  is  an  oblique  passage  about  an  inch  and  a  half  in  length, 
direolerl  downwunl  and  inward  from  its  commencement  at  the  internal 
aMominal  ring  to  its  terminiition  at  the  external  ring. 

The  external  or  superficial  abdominal  ring  is  a  triangular  interval  in  the 
RIKineurosis  of  the  external  oblique  muscle.  It  is  bounded  cm  each  side  by  the 
marginfi  of  tlie  fipening  in  the  apmieurosi.s,  crilled  the  columns  or  pillars  of  the 


_  The  ririK  is  iKiunded  Iwlow  by  the  crest  of  the  as  pubis,  and  above  by 

"  "'-^wai  iif  i-ur\-)^  tendinous  fiW-re  culled  the  intenwiumnar  fHx-rs,  which  serve 
**"«reiiBihen  the  ring  bv  preventing  a  further  divergence  nf  the  pillars  from 
"■^^      «i».th.T- 

.  "^lit  surgical  anatomy  of  the  deep  epigastric  artery  hears  an  important 
J^^*i«ri  III  ininiinid  !ii.Tnia,  The  genenil  cnurse  of  the  vessel  is  represented 
'  *^  line  drawn  from  a  point  half-way  Ijetween  the  anterior  superior  spinous 
l"*^^^"^'.-*  ti(  the  ilium  and  (he  symphyses  pubis  lou  point  on  the  outer  edge  of  the 
"**■*-»  BlutfiniioiH  muscle  midway  betwt-en  the  symphyflis  pubis  and  the  um- 
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bilicus.  This  artery  (onns  a  dividing-line  between  the  middle  and  the  external 
peritoneal  fossa,  as  w-ell  as  the  outer 
boundary   of   Hesselbach's   triangle 

(vide  infra). 

Inguinal  hernias  are  spoken  of  aa 
iadirect  when  they  protrude  in  an 
indirect  manner,  that  is  to  say,  when 
they  do  not  appear  under  the  skin 
directly  opposite  the  point  at  which 
tliey  escape  from  the  abdomen. 
They  are  sometimes  called  oblique 
because  of  the  direction  downwanl 
and  inward  which  they  are  com- 
pelled to  take  in  following  the 
course  of  the  inguinal  canal.  They 
are  also  called  external  because,  in 
former  times,  it  wa.s  considered 
quite  necessary  to  keep  constantly 
in  mind  the  relation  which  the  deep 
epigastric  artery  l>ears  to  hernia  in 
this  region,  in  this  instance  the 
hernia  being  external  to  this  vessel. 
A  direct  inguinal  hernia  is  one 
which  passes  more  or  less  directly 
through  the  abdominal  watt  to  make 
its  appearance  beneath  the  skin.  It 
enters  the  inguinal  cjirial  through  Hes.scl bach's  triangle,  a  space  bounded  on 
the  miter  side  l>y  the  deep  epi- 
gastric artery,  on  the  inner  side 
by  the  outer  Imrdcr  i)f  the 
rectus  alHloniinis  niuscle  and 
Ix-low  l)y  I'ouparl's  ligsmient 
(Fig.  r,2fi).  This  is  alM.  culled 
internal  In'causc  it  lies  to  the 
inner  side  of  the  deep  epigastric 
arten-.  From  the  fact  that  this 
hernia  traverses  the  linca  semi- 
lunaris iit  it.s  loHOKt  ])art  it 
has  also  been  calle<l  ventro- 
inguinal.  My  the  term  incom- 
plete is  mnuil  a  iierniji  (hat  is 
hitill  ■■ontaiiicd  within  the  inguinal 
can;il.  not  yet  having  ap|>Ciin'd  at 
the  supcrficiiil  or  eMenuil  ring. 
It  is  .-^i mict iines  called  a  bubo- 
nocele (Fig.  rf27).  With  the 
exception  of  the  coiiKcnital  form 
of  hiTiiia,  in  rthich  iho  cnnlonls 
descend  at  <mi'e  into  a  preforinei 


1  sac  the  result  of  a  failure  of  closure  of  the 
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Ta|:inal  process  of  the  peritoneum  developed  in  the  course  of  the  descent  of  the 
tcHtiele  ill  intni-ut^rine  life,  all  inguinal  hernias  are  incomplete  before  they 
become  completP.  A  hernia  is  said  to  be  complete  when  it  has  passcil  out  of 
the  Diiial  Hi  the  external  or  superficial  ring,  and  has  entered  the  scrotum  in 
the  male  and  the  labium  in  the  female.  VVTien  the  heniia  has  fully  entered 
and  occupifs  Ihe  scrotum,  it  is  called  a  scrotal  hernia  (Fig.  528):  ivhen  it 
Tvsts  at  any  point  Ijetween  the  external  ring  and  the  bottom  of  the  M-rotum, 
it  is  calletl  an  inguinoscrotal  hernia  (l<'ig.  ■^29). 

An  oblique  inguinal  hernia  when  occupying  the  canal  alone  lies  in  front 
of  the  apemiatic  cord.     In  a  scrotal  hernia  the  constituents  of  the  cord  are 


Flo,  MS.— SciioT*!.  Ukbmia. 


nften  fieparated  and  spread  out  on  the  hernial  sac     In  the  case  of  a  direct 
injpuiial  liemia  the  cord  frequently  lies  ou  the  outer  side  of  the  sac. 

losuiiial  hcniiit  is  far  more  <requent  than  any  other  form  of  liernia, 
tluddependiox  on  the  anatomic  conditions  present  and  incident  to  the  descent  of 
t ho  testicle  in  the  male.  The  vaginal  process  of  the  peritoneum,  which  precedes 
the  tefiticle  in  it*  descent,  ia  really  a  sac  of  itself,  into  which,  under  fiL\onible 
ronditionx,  »otnf  of  the  alHtominal  \'iscera  may  protrude.  Should  this  remain 
oliAiT  birth,  the  condifionB  are  present  for  the  occurrence  of  a  herniu  This, 
nlwn  it  omin*.  i^  called  u  coogenital  hernia.  It  will  thus  be  seen  that  the 
tcrnw  "roBEBnital  "  and  "acquired  "  as  applied  Id  hernia  are  soniewh;il  arbi- 
trarily emfJoyed  and  that  the  term  congenital  hcniiii  does  not  tiecessarily 
imply  ihat  n  hfmiu  is  actually  present  ut  birth,  but  that  a  hernial  sac  is  con- 
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genitatly  present;  the  hernia  itself  may  not  occur  until  after  many  years, 
or  it  may  ne\'er  occur. 

Inguinal  hernia  may  })e  present  on  both  sides  (double  hernia);  it  may 
l>e  the  only  variety  present,  or  it  may  be  associated  with  other  forms  of  her- 
nial protrusion,  either  on  the  same  side  or  on  the  opposite  side.  An  inguinal 
and  a  femoral  hernia  on  the  same  sitle  are  not  frequently  ob8er\'ed,  but  it  is 
not  uncommon  to  find  an  in^juinal  hernia  on  one  side  and  a  femoral  hernia 
on  the  other  side. 

Symptoms  and  Diagnosis  of  Inguinal  Hernia. — A  reducible  inguinal 
hernia  occurs  as  a  swelling  in  the  inguinal   region,  first  noticed,  as   a  rule, 


at  the  site  of  the  internal  or  deep  abdominjd  ring,  reduction  of  which  is  effected  ' 
in  an  outward,  upward,  and  backward  direction. 

Complete  reducible  inguinal  hernia  in  the  male,  or  scrotal  hernia, 
is  to  be  diffeivnt iated  fnim  varicocele  smd  fnim  congenital  hydrocele.  There 
should  l>c  no  dillii-ulty  in  making  this  differentiation  if  the  ordinarv'  signs  of 
hernia  arc  liorric  in  mind.  The  only  sign  the  three  possess  in  common  is  the 
existence  of  a  reducible  swelling  in  the  scrotum. 

In  differentiating  a  Cfmiplete  inguinal  hernia  from  a  femoral  hernia,  atten- 
tion is  to  be  given  to  (he  folUiwing  points:  (1)  a  complete  inguinal  hernia 
escapes  through  the  e.xlernal  ring  to  the  inner  side  of  the  pubic  spine,  while 
a  fenioi;il  hernia  lies  wholly  to  the  outer  side  of  the  latter;  (2)  in  the  ingui- 
nal variety  the  canal  is  i)ccupie<l  where  the  hernia  is    protruded,  while    in 
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femoral  hernia  the  inguinal  canal  is  empty;  (3)  the  protrusion  on  reduction 
takes  a  direction  upward,  outward  and  backward  in  inguinal  herniii,  while  in 
femoral  hernia  the  reduction  is  effected  in  a  backward  and  upward  direction. 
In  the  female  labial  hernias  are  uncommon  and  constitute  about  tlic  only 
swellings  in  this  neighborhood  that  are  reducible. 

Complete  irreducible  inguinal  hernia  in  the  male  may  be  nii.^tiikcn  fur 
(1)  either  a  hydrocele  of  the  tunica  vaginalis  or  an  encysted  hyilroi-clc  of 
the  spermatic  cord  or  testis;  (2)  an  acute  or  chronic  orchitis;  (3)  a  nco|)l;isin 
of  the  testicle;  (4)  a  hematocele.  These  all  possess  in  common  the  one  fcnturc 
of  irreducibility,  but  in  typic  cases  of  each  there  are  characteristic  fc:ilurcs 
which  should  enable  the  surgeon  to  avoid  error. 

It  should  be  borne  in  mind,  however,  that  a  hydrocele  of  a  hcrni;il  sac 
may  be  present  and  that  a  hernial  protnision  may  coexist  with  a  hydrocele 
of  the  tunica  vaginalis.  In  the 
female  an  irreducible  inguinal 
hernia  is  rare.  The  differential 
diagnosis  must  take  into  account 

(1)  glandular  swellings;  (2)  hy- 
ilroc'ele  of  the  canal  of  Nuck; 
i'-i)  abscesses;  (4)  lipomas  and 
other  tumors;  (5)  hydrocele  of  a 
hernial  sac. 

The  differential  diagnosis 
of  incomplete  reducible  in- 
guinal hernia  is  to  be  made 
from  the  funicular  variety  of 
congenital  hydrocele,  in  which 
the  vaginal  pnwess  of  the  peri- 
toneum in  the  male,  or  the  canal 
of  Xuck  in  the  female,  is  oblit- 
erated near  the  external  ring  but 

remains    pensions   above.     The  

presence  of  a  swelling  due  to  an  the  d.nte.i  unw liiuv  nie oenrrui  .iit«tii"i  ..r  i'-.ii- 

,    ,.  r  II    -  ■   -     .1  I  r>art*K  liKumenl.     The  Icmunil  Iwriiiu  Ui'k  nlii>ll>   ImIuiv 

accumulation  of  fluid  is  tlie  only         ihelLne,whllethein«iin|.leteiiiKuiiiBllieB«illittii'iiri-»Ior 

symptom   which   this   condition       p"""""  o  lu  u    ■  ove    a  me. 
has  in  common  with  hernia.     It 

is  of  rare  occurrence.  A  small  reducible  femora!  hernia  is  easily  diffcreriTijilod 
from  an  incomplete  reducible  inguinal  hernia  by  determiniiii;  the  n^laiinu  ..f 
the  protrusion  to  Poupart's  ligament  (Fig.  5:i0).  A  large  rwluciblc  IViimral 
homiu,  however,  may  lie  in  front  of  and  above  Poupart's  ligament  and  sirnu 
late  an  incomplete  reducible  inguinal  hernia.  The  differentiation  is  nv.uU-  liy 
noting  the  following:  (1)  the  swelling  lies  in  front  of  Poupart's  lii;aincni 
rather  than  above,  while  in  inguinal  hernia  it  lies  wholly  above  the  li;;aiiicni ; 

(2)  the  inguinal  canal  is  empty  in  the  femoral  variety,  while  in  the  in;;uiiial 
it  is  occupied  by  the  hernia;  (3)  reduction  is  effected  in  a  downward.  Ivick- 
nanl.  and  finally  upward  direction  in  femoral  hernia,  while  in  inguinal  liornia 
this  is  effected  in  an  outward,  upward,  and  backward  direction. 

The  Differential  Diagnosis  of  Incomplete  Irreducible  Inguinal  Her- 
nia.— An  irreducible  bubonocele  is  of  comparatively  rare  occurrence  in  cJllicr 
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sex.  Enlarged  lymphatic  glands  are  the  most  common  source  of  error.  The 
inflammation  which  accompanies  these  swellings,  together  with  their  fixed 
character  and  superficial  location,  should  serve  to  differentiate  them 
from  hernia.  The  fact  that  they  may  overlie  a  hernial  protrusion  should 
not  be  overlooked.  Abscesses  in  this  region  may  be  the  result  of  lymphatic 
glandular  inflammation  and  the  diagnosis  should  not  be  confused  because 
of  them.  On  the  other  hand,  an  iliac  abscess  from  Pott's  disease  may  project 
above  Poupart's  ligament  and  may  be  more  easily  mistaken  for  hernia  from 
the  fact  that  it  is  somewhat  reducible  and  has  an  expansile  impulse  on  cough- 
ing. In  the  male  the  following  must  be  eliminated:  (1)  ectopic  testicle  pure 
and  simple  or  complicated  with  hydrocele  of  its  tunica  vaginalis;  (2)  encysted 
hydrocele  of  the  cord  limited  to  the  inguinal  canal;  (3)  hematoma  of  the  cord 
following  an  injury;  (4)  tumors  of  the  cord  (lipoma,  malignant  disease,  etc.). 
In  the  female  hydrocele  of  the  canal  of  Nuck  and  tmnors,  particularly  lipo- 
mas, are  to  l)e  eliminated. 

The  Treatment  of  Inguinal  Hernia. — The  treatment  of  reducible 
inguinal  hernia  by  means  of  trusses  may  be  considered  under  three  heads: 
(1)  its  treatment  in  childhood;  (2)  its  treatment  in  adult  males;  (3)  its  treat- 
ment in  adult  females. 

In  childhood  there  is  a  natural  tendency  for  the  process  of  the  peritoneum 
in  which  the  herniated  viscera  descends,  to  become  obliterated.  In  order  to 
assist  this,  the  tube  must  be  kept  empty  and  its  walls  in  contact.  These 
indications  are  fulfilled  l^y  the  early  application  of  a  properly  fitting  steel-spring 
truss  covered  with  hard  rubber  for  cleanliness. 

In  measuring  for  an  inguinal  truss,  either  in  an  infant  or  in  an  adult, 
the  patient  should  be  placed  in  the  dorsal  posture,  with  the  lower  limbs  ex- 
tended parallel  to  each  other.  A  tape-measure  encircles  the  patient^s  pelvis, 
crossing  the  base  of  the  sacrum  behind,  a  point  half-way  between  the  summit 
of  the  great  trochanter  and  the  crest  of  the  ilium  at  the  side,  and  the  upper 
limit  of  the  pubes  in  front.  In  children  the  latter  corresponds  to  a  curved  line 
running  across  the  lower  part  of  the  abdominal  wall,  the  so-called  fold  of  \'enus. 
The  number  of  inches  recorded  corresponds  to  the  size  of  the  truss.  In  measur- 
ing for  a  double  truss,  one  inch  is  to  l)e  added  to  the  actual  size,  since  the 
almost  complete  circular  spring  will  not  stretch  as  in  the  case  of  single  trusses,  in 
which  the  cross-strap,  which  completes  the  circle  and  holds  the  truss  in  place, 
often  stretches  considerably  with  use. 

In  adjusting  the  truss  in  infants  it  should  be  borne  in  mind  that  there  is 
practically  no  inguinal  canal,  and  that  both  the  abdominal  rings,  the  superficial 
lying  almost  immediately  in  front  of  the  deep,  are  above  the  level  of  the  pubic 
bone.  Therefore  the  whole  of  the  pad  nmst  be  above  the  line  of  the  pubic 
arch,  in  order  to  avoid  pressure  of  the  soft  parts  on  the  bone.  If  placed  below 
this  line  it  would  be  unavailing  in  retaining  the  intestine,  and,  moreover, 
would  produce  irritation  and  excoriation.  When  it  is  worn  at  the  proper  level 
and  is  of  the  j)r()per  size  and  tension,  the  intestine  is  retained  and  the  truss 
easily  kept  in  position. 

The  truss  should  never  be  removed  except  for  cleansing,  and,  when  not  in 
place,  the  hernial  aperture  should  be  guarded  by  the  nurse's  finger  or  thumb. 
Its  use  should  not  be  permanently  abandoned  for  from  two  to  three  years  even 
though  all  traces  of  the  hernia  have  disappeared. 
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The  diet  should  he  regulated  with  the  view  of  preventiiij;  flulus  and  disten- 
tion of  the  intestines  with  ^ns.  If  phimosis  is  present,  cireumtrision  should  he 
[jerformed. 

The  Treatment  of  Reducible  Inguinal  Hernia  in  Adult  Males  by 
Means  of  Trusses.— In  modem  times  the  fitting  of  a.  truss  is  largely  left  to 
itkilled  meehanicians  who  follow  out  sjjecially  this  line  of  work.  Many  of  these 
are  far  more  rompetent  to  fit  the  truss  than  the  surgeon.  It  is  the  province 
of  the  latter,  however,  to  protect  the  patient  against  charlatans  and  so-called 
self-adjusting  appliance^.  Attention  maj'  be  properly  paid  to  the  following 
points: 

The  pad  for  an  adult  should  be  about  four  inches  long,  two  inches  wide, 
ami  one  and  a  quarter  inches  thick.  Its  posterior  face  should  continue  the  line 
of  the  inner  surface  of  the  spring  by  means  of  an  offset  in  the  latter  (Fip.  531). 
Its  lower  border  should  not  project  more  than  a  half  inch  below  the  le^'el  of  the 
.spring.  The  end  of  the 
spring  opposite  the  pad 
in  a  single  truss  should 
l>c  thinner  than  the  rest, 
in  order  that  the  spring 
niay  rest  easily  but 
fileadily  on  the  hip  op- 
posite the  hernia  with- 
out cau-Ving  undue  pres- 
sure. The  springs  in  all 
trusses  must  be  so  shaped 
as  in  present  their  flat 
inner  surfaces  parallel  to 
the  inequalities  of  the 
sitrfuc«  of  the  body- 
Hpecinl  care  should  be 
taken  that  the  truss  doea 

not      rest      on      its     lower       F».Ml-I^°"''C™v|i<>^  THE^™mo  roR  a  Trusb  ion   Is- 

border.    In  adjusting  the 

uuder  or  jjejin^^al  strap,  aa  it  is  sometimes  called,  its  initial  extremity  is 
secuml  to  that  part  of  the  truss  which  lies  directly  behind  the  anterior  supe- 
rior spin*?  of  the  ilium  corresponding  t-n  the  side  on  which  the  hernia  occurs, 
while  the  strap  itself  is  made  to  follow  the  gluteal  fold,  and  is  carried  above 
the  perineum  and  up  to  a  stud  near  the  anterior  extremity  of  the  pud. 

Wlu>n  an  inguinal  truss  is  being  adjusted,  the  patient  should  lie  down.  With 
the  trus:^  properly  held,  the  pelvis  is  raised  and  the  truss  slipped  into  position  so 
aa  to  encircle  the  peKTS.  The  pad  is  placed  o\-er  the  region  of  the  deep  ab- 
dominal ring,  nither  than  over  the  superficial  one.  In  an  ordinary  oblique 
ininiinal  hernia  this  will  bring  the  pad  near  the  outer  border  of  the  rectus 
tnuM-le,  where  it  will  encroach  but  slightly,  if  at  all.  on  the  region  of  the  super- 
ficial ring.  I'nder  no  cireurastances  must  the  pad  lie  below  the  level  of  the 
upiMT  limit  of  the  os  pubis. 

In  some  cases  of  scrotal  protrusion  a  scrotal  truss  must  be  applied  (Fig. 
5S4).  In  this  form  the  pad  is  prolonged  into  a  strap  wiiich  takes  the  place  of 
tbe  tirdin&iy  perineal  strap.     Neither  the  spring  itself,  however,  nor  the  metal 
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body.  These  should  be  treated  by  means  of  a  double  truss  with  both  an  in- 
guinal and  a  femoral  pad.  WTiere  the  two  hemia.s  occur  on  the  same  side,  a 
truss  with  a  femoral  pad  with  thigh  straps,  and  an  inguinal  pad  above  should  be 
employed. 

The  treatment  of  irreducible  inguinal  hernia  hj  means  of  trusses  is 
exceedinf:l\'  unsatisfactory'.  An  inguinal  hernia  rarely  becomes  irreducible  in 
childhood,  owing  to  the  frequent  absence  of  omentum  in  the  sac.     Unless  some 
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i-ontraindiedtion  exi.sts.  cases  of  this  kind,  either  in  childhood  or  in  adult  life, 
particularly  if  i>f  limn;  standinR.  should  \>e  subjcctetl  to  the  operation  for  radical 
cure.  If  thi?j  is  not  possible,  greiit  cure  shoul<i  l)e  exercised  in  repard  to  both 
the  amount  of  pres-sure  employed  and  its  correct  application.  The  form  of 
tru.'!,-'  most  suitable  in  the  treatment  of  an  irreducible  scrotal  hernia  is  that 
known  :is  the  "  hinged  cup,"  This  consists  of  a  flat  inguinal  pad  attached  to  a 
circular  ste<'l  spring,  lo  the  lower  bonier  of  which  a  cup  is  attached  by  means 
of  a  hinge;  the  cuji  is  lined  with  chamois  leather  and  has  a  scooped  out  upper 
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€tige  for  the  protrusion  of  the  penis.  The  perineal  straps  are  attaeherl  to  the 
inferior  anfcle  of  the  triangular  cup,  and  a  supplementary  cross-strap  is  applied 
{I-lg.  536).  The  amount  of  pressure  on  the  s&c  and  its  contents  is  regulated  by 
adjusting  the  perineal  straps.  The  truss  must  be  worn  day  and  night,  and  chaf- 
ing and  exeoriations  prevented  by  frequent  cleansing,  followed  by  bathing  the 
pads  with  equal  parts  of  alcohol  and  water  and  applying  fine  powdered  starch. 
In  cases  of  irreducible  double  scrota)  liemia.  a  double  hinged  cup  tru.ss  must  be 
wiim.  In  cases  of  exceedingly  large  irreducible  scrotal  hernia,  if  the  hinged  cup 
truss  fails  to  afford  comfort,  the  bag  truss  must  be  resorted  to,  though  this 
latter  is  but  a  palliative  measure  of  rather  uncertain  value. 

In  a  case  of  irreducible  bubonocele  in  which  operation  is  contraindicated, 
an  inguinal  truss  with  a  hollow  pad  is  indicated. 

Irreducible  inguiaai  hernia  in  adult  females  should  be  submitted  to 
operation  whenever  jxissible.  Otherwise  it  should  be  treated  as  in  males. 
Il  i.s  difficult,  however,  to  adjust  a  hinged  cup  truss  to  a  labial  hernia,  and  the 
surgeon  must  fre<(uently  content  Iiimitelf  with  the  application  of  an  inguinal 
tru.<is.  with  a  hollow  pad  and  thigh  straps. 

An  irreducible  femoral  hernia  and  a  reducible  inguinal  hernia  may 
occur  together.  In  such  a  case  the  usual  form  of  inguinal  pad  must  be  employed 
in  conjunction  with  a  hollow  femoral  pad. 

The  Operative  Treatment  of  Inguinal  Hernia.— The  oiiemtive  treat- 
ment of  inguinal  hemia  consists  in  (1)  operations  designed  for  the  radical  cure  of 
nonstrangulaled  inguinal  hernia  ;  (2)  herniotomy  for  the  relief  of  straiifjulated 
inguinal  hernia. 

Indications  for  Operations  Designed  for  the  Radical  Cure  of  Non- 
strangulated  Inguinal  Hernia.— These  are  distinctly  indicated  under  the 
following  circumstances:  (1)  in  infants  and  children  in  whom  a  properly  fitting 
ple«l  spring  truss,  worn  continuously  for  at  least  three  years,  has  iml  effected 
n  curr :  (2)  in  infants  and  children  whose  parents  are  too  poor  to  supply  a  truss, 
or  too  ignorant  to  care  for  its  proper  adjustment  or  to  prevent  excoriations 
from  uneliwdinesswhen  a  truss  is  supplied;  (3)  in  male  infants,  children,  and 
yoUDg  adults  in  whom  the  hernia  is  complicated  by  ectopic  testicle  .situated  at 
the  site  of  the  internal  ring  or  in  the  inguinal  canal;  (4)  in  young  iidiilts  and 
individuals  in  middle  life  in  whom  no  contraindications  exist,  and  in  whom  a 
properly  adjusted  trufB  fails  to  retain  a  reducible  bemta;  (5)  in  properly 
sdpcted  cases  of  irreducible  hernia ;  (6)  in  those  desirous  of  entering  the  public 
services;  (7)  as  a  precautionan'  measure,  in  those  about  to  remove  to  remote 
localities  where  pro|>erIy  fitting  trusses  cannot  be  obtained  or  where,  in  case  of 
irredudbiiity  or  strangulation  surgical  skill  would  not  be  available:  (8)  in 
oues  of  previous  or  »cl  ually  present  strangulation ;  (9)  in  the  young  or  middle- 
■Ited  «4uiee  resources  are  such  as  to  prevent  them  from  recei\'ing  the  1>enefits 
of  K  properi.v  ailjuflwi  tntw,  or  whose  intelligence  is  not  sufficient  to  apjireciate 
Uie  iiecurit>'  of  a  constant  and  watchful  care  in  the  use  of  the  tni^s  when 
pn^)erij  fitted  and  applied. 

The  best  rcfulls  from  the  radical  operation  are  obtained  in  female  ibildren, 
in  whom  there  is  no  necessity  for  maintaining  the  patency  of  the  inguinal 
ciuial.  In  general  the  results  obtained  in  children  are  better  than  in  adults. 
Farth<».  in  the  case  of  adults,  the  pert^entage  of  recurrence  is  greater  in  those 
with  (ilJ  Ekeniiuii,  and  in  those  who  have  worn  trusses  a  long  time,  with  con- 
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sequent  degenerative  changes  and  atrophy  from  truss  pressure.  Finally,  those 
with  fat,  flaccid,  or  bulging  abdominal  walls,  particularly  in  the  inguinal 
regions,  those  past  middle  life  with  protuberant  abdomens,  and  those  suffering 
from  any  visceral  disease,  are  most  unsuited  for  operation. 

The  Choice  of  Operation  for  the  Radical  Cure  of  Inguinal  Hernia. — 
This  will  depend  on  the  character  of  the  case.  In  infants  and  young  children 
the  simplest  form  of  operation,  namely,  that  of  exposure  of  the  sac,  isolation  of 
the  cord,  ligation  of  the  neck  of  the  sac  and  removal  of  the  latter,  and  closure 
of  the  canal  by  means  of  a  single  row  of  sutures,  with  the  cord  placed  in  its 
normal  position,  will  give  almost  uniformly  favorable  results.  In  older  chfl- 
dren,  and  in  young  adults  with  recent  hernias,  who  have  never  worn  a  truss, 
the  operation  of  suturing  the  conjoined  tendon  to  Poupart's  ligament  with  one 
set  of  sutures,  and  closing  the  incision  in  the  aponeurosis  of  the  external  oblique 
with  another  set  of  sutures,  suffices.  In  young  adult-s  with  hernias  of  longer 
standing,  the  preference  will  be  for  the  operation  consisting  essentially  of  the 
formation  of  a  new  canal  in  front  of  the  internal  oblique  and  transversalis  and 
behind  the  aponeurosis  of  the  external  oblique  (B  a  s  s  i  n  i).  In  middle-aged 
adults  with  comj)aratively  recent  hernias  the  same  operation  may  be  selected. 
In  the  case  of  those  in  middle  life  with  old  hernias,  of  those  further  advanced 
in  years  on  whom  it  is  advisable  to  operate  at  all,  and  of  those  of  any  age  in 
whom  there  is  present  a  decided  general  bulging  in  the  inguinal  region  which  has 
not  antedated  the  hernia  but  which  has  developed  coincidentally  with  it,  the 
more  elaborate  procedures  of  intra[)eritoneal  displacement  of  the  cord  with 
strengthening  of  the  posterior  wall  of  the  canal,  or  anterior  displacement  of  the 
cord  with  overfolding  of  the  aponeurosis  of  the  external  oblique,  will  be  required. 

The  essential  steps  in  all  operations  for  the  radical  cure  of  inguinal 
hernia  are  as  follows:  (1)  exposure  of  the  sac  and  its  isolation  to  the  level 
of  the  internal  ring;  (2)  isolation  of  the  cord;  (3)  the  opening  of  the  sac  to  be 
certain  that  it  is  empty;  (4)  removal  of  the  sac,  either  after  ligating  it  at  the 
neck  or  after  isolating  and  securing  the  latter  for  purposes  of  subsequent 
suture;  (5)  jx^nnanent  approximation  of  the  conjoined  tendon  of  the  internal 
oblique  and  transversalis  to  Poupart's  ligament,  either  with  the  cord  in 
its  normal  position,  or  after  its  displacement  to  avoid  its  presence  in  the  inguinal 
canal  as  a  predisposing  cause  in  producing  the  hernia  anew;  (6)  closure  of  the 
skin  wound. 

The  most  important  factor  in  the  technic  is  the  maintenance  of  aseptic 
conditions.  Good  results  may  sometimes  \)e  obtained  in  the  most  unfavorable 
cases,  with  strict  asepsis;  on  the  other  hand,  the  best  devised  and  executed 
operation  will  be  almost  certain  to  fail  of  its  object  in  the  presence  of  septic 
conditions. 

The  process  of  "double  preparation,^^  i.  e.,  two  separate  mechanic  cleans- 
ings  of  the  parts  at  intervals  of  twenty-four  hours,  with  the  application  of 
antiseptic  comj)resses  in  the  interim,  besides  the  final  immediate  preof)erative 
preparation,  is  advisable. 

The  curved  incision  (Fig.  537),  commencing  at  the  pubic  spine,  extending 
first  outward  and  then  upward  in  the  line  of  Poupart's  ligament  and  ter- 
minating at  the  level  of  the  internal  ring,  is  to  be  preferred.  The  horizontal 
portion  of  the  incision  crosses  the  spermatic  cord  at  its  most  superficial  location. 
This  incision  permits  the  turning  back  of  a  skin  flap,  which  gives  ample 


room  for  the  subsequent  steps  of  the  operation.  The  parts  should  be  separated 
by  clean  cuts  of  a  sharp  scalpel,  and  as  little  blunt  dissection  as  possible  slinuld 
be  done.    In  the  case  of  the  incision  in  the  aponeurosis  of  the  external  oblique 


it  is  l>etter  to  prolong  the  incision  above  the  internal  rinn  than  t()  iillciiii)t  ■ 
overcome  difficulties  of  access  by  excessive  traction  upon  ha  odfros.  Whi 
distinctly  varicose  veins  of  the  cord  may  l>e  excised  in  order  to  reduce  llie  sJ: 
of  the  latter,  if  the  removal  of  the  veins  is  carried  too  far,  excessive  swellinf; 
the  testicle,  or  even  its  loss,  may 
follow.  " 

Simple    Ligation    and   Ex- 
cision of  the  Sac  and  Closure 
of    the  Canal  in  Infants  and 
Young  Children. — In  this  pro- 
•^e^lurp  the  object  in  view  is  to 
'»rin/j  al>out    the  normal  condi- 
ti«m«  an  quickly  as  possible,  and 
wit  h      the    lea-'t     manipulation. 
The-     vcn-  simplest   technic   suf- 
ficreia.      The  ,-aic   is  cut   away  in 
•'^*'>t    of  a  ligature  of  cat^t,  the 
pi*x-i<njsly  isolated  cord  replaced, 
an*l      xhc  canul   and   incision   in 
th*.   s»poneurosis  of  the  external 
o^Aicjue  cUwed  with  two  or  three 
t"iT>u^h-and-th  rough  chromicized  catgut  sutures  placed  in  a  single  row  (li; 
&■»<).     Tlie  external  skin  wound  is  closed  with  a  few  interruptol  silk  mhuii 
or  the  chain  stiteh,  and,  in  the  case  of  infants,  the  parts  sealed  with  collodi'i 
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and  dressed  with  small  compresses  of  sterile  gauze,  the  thigh  being  flexed  on 
the  abdomen  and  held  there  by  adhesive  plaster  and  bandages. 

Excision  of  the  Sac  and  Typic  Restoration  of  the  Spermatic  Canal. — 
This  operation  is  specially  adapted  for  older  children  and  young  adults  with 
recent  and  untreated  hernias.  The  aponeurosis  of  the  external  oblique  is 
separated  in  the  direction  of  its  fibers  in  such  a  manner  as  to  leave  at  least  half 
an  inch  margin  between  the  outer  edge  of  the  incision  in  this  structure  and 
Poupart's  ligament.  The  sac  and  cord  are  separated;  the  latter  is  cleared 
to  the  level  of  the  transversalis  fascia,  emptied,  opened,  and  the  operator's 
finger  passed  into  the  neck  of  the  sac  and  well  t)eyond  the  level  of  the  ring  to 
guard  against  a  return  of  its  contents.  An  assistant  now  encircles  the  neck 
with  a  catgut  ligature,  drawing  it  snugly  upon  the  introduced  finger  as  the  latter 
is  withdrawn.  The  hgature  slips  over  the  end  of  the  finger  and  injury  of 
intestine  by  the  ligature  is  rendered  impossible.  The  sac  is  then  cut  away. 
The  cord  is  now  replaced  and  the  internal  oblique  and  transversalis  are  sutured 
to  Poupart's  ligament  with  mat- 
tress sutures  (Fig.  539).  Care 
should  be  taken  not  to  constrict 
too  tightly  the  structures  within 
the  grasp  of  this  row  of  sutures, 
lest  the  sphincterlike  action  of 
the  arciform  fibers,  which  it  is 
ver\'  desirable  to  retain  in  this 
operation,  be  interfered  with. 
The  incision  in  the  aponeurosis 
of  the  external  oblique  is  now 
closed  by  overlapping  and  sutur- 
ing and  the  skin  wound  is  closed. 
Bassini's  operation  differs 
from  the  foregoing  in  that  the 
cord  is  not  replaced  in  its  nor- 
mal po.sition  but  is  placed  in 
front  of  the  line  of  sutures  unit- 
ing the  internal  oblique  and 
transversalis  to  Poupart's  ligament,  the  aponeurosis  of  the  external  oblique 
being  united  in  front  of  it.  A  new  spermatic  canal  is  thus  formed. 
H  a  i  s  t  e  d  places  the  cord  in  the  subcutaneous  tissue  in  front  of  the  apo- 
neurosis and  toward  Poupart's  ligiiment,  and  Postemski  places  it 
in  front  of  the  aponeurosis  toward  the  median  line.  The  operation  of 
B  a  s  H  i  n  i ,  and  its  modifications,  is  indicated  in  hernias  that  have  been  in 
existence  for  many  years,  as  well  as  in  those  that  have  developed  in  later  life, 
in  which  the  .sphincterlikc  action  of  the  arciform  fibers  has  been  destroyed  by 
prol(>nge<i  stretching  or  truss  pressure,  and  in  which  the  success  of  the  operation 
nius^t  depctid  more  on  cl<)surc  of  the  canal  through  suturing  and  the  subsequent 
dc^elojimpnt  of  adventitious  (i.ssue  to  maintain  the  closure  than  through  typic 
restoration  of  the  parts. 

Posterior  or  Intraperitoneal  Displacement  of  the  Cord,  with  Strength- 
ening of  the  Relaxed  Posterior  Wall  of  the  Canal. — There  is  a  class  of  cases 
in  which  there  cxistw  a  decided  bulging  in  the  inguinal  r^on,  extending  ovei 
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an  area  larger  than  that  occupied  by  the  hemia  itself.  If  this  is  shown  by  t!ie 
hjstorj'  of  the  case  to  have  bwii  absent  prior  to  the  development  of  the  hernia, 
it  is  probably  due  to  a  relaxed  condition  of  the  posterior  wall  of  the  canal,  in 
which  case  measures  may  be  taken  to  lessen  this  by  narrowing  the  posterior 
wall.  This  is  done  by  splitting  the  latter  from  the  level  of  the  internal  ring 
to  as  low  a  point  as  possible  below  the  level  of  the  pubis,  and  then  cloi^ing  the 
gap  by  suturing.  The  deep  epigastric  arten,'  and  its  accompanyinf;  \eiii.'i  must 
be  ligated  preliminarily.    The  cord,  previously  well  freed,  is  placed  in  the  gap 


C^V~xus  formed,  entering;  the  latter  at  the  site  of  the  internal  ring  and  emerging 
t  S~»e lower  angle  of  the  gap  behind  the  pubic  bone,  thence  continuing  i>\<r  t 
*-»B:)perand  finally  the  anterior  surface  of  this  bone  to  its  destination,  lor  1 1 
da^t&nce  the  cord  lies  within  the  peritoneal  cavity  (Fig.  M:}).  The  inlcn 
^Vwlominal  ring  is  obUterated  and  the  presence  of  the  cord  in  the  R|wrni:i 
c^^mal  as  a  factor  in  causing  rela[>se  of  the  hemia  is  eliminated.  In  ctosing  t 
P^pover  the  cord  the  loose  structures  of  the  relaxed  posterior  wall  of  tin-  car 
«-r«  gathered  up  and  through-and-through  mattress  sutures  applieil  in  sudi 
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manner  as  to  "take  up  the  slack."  as  it  were,  so  that  a  projecting  seam  is  left 
when  the  suturing  is  completed  (Kig.  544).  The  inguinal  canal  is  now  cldsci.] 
as  in  the  operation  for  typic  restoration  of  the  canal. 

Anterior  Displacement  of  the  Cord,  with  Imbrication  of  the  Aponeu- 
rosis of  the  External  Oblique. — 
In  this  operation  the  cord  and  sac 
are  separated  and  the  latter  iso- 
lated and  ligated  in  the  usual  man- 
ner. The  aponeurosis  of  the  exter- 
nal oblique  is  separated  from  the 
conjoined  tendon  in  the  direction 
of  the  median  line  for  half  an  inch 
or  more,  and  in  the  outward  di- 
rection for  the  same  distance 
IVtupart's  ligament  being  included. 
The  latter  is  sutured  to  the  con- 
joined tendon  by  three  or  more 
mattress  sutures  (fig.  54.5),  the 
cord  being  held  well  anteriorly  and 
out  of  the  canal.  These  sutures, 
which  should  be  either  kangaroo 

tendon,  chromicized  catgut,  or  silk,  but  never  met  I   nrc  j  1    c  i 
on  Poupart's  ligament  as  potwible,  so  as  to  lea  e  1    If 
aponeurosis  free.     The  knotted  ends  of  the      i  trc       u  ur 


Fouparfs  ligament.  This  free  edge  i.'i  now  passed  in  front  of  the  cot 
i.i  laiil  in  place,  and  hehinti  the  a|H>neurosis  of  the  cxtenuit  ubliini 
"  iirwiion  of  the  median  line,  where  it  is  suture<l  in  place  by  two  or  in 


182  SURGERY   OF  ABDOMINAL  AND   PELVIC  REGIONS 


HERNIA  183 

tress  suturee  (Fig.  546).  These  latter  may  be  of  silver  wire,  the  twisteti  and 
rolled-up  ends  of  which  should  be  behind  the  aponeurosis,  not  in  jrotU  of  it.  If 
kanganx)  tendon  or  chromicized  catgut  is  used,  the  knotted  ends  may  be  placed 
on  either  side  of  the  aponeurosis.  The  free  edge  of  the  aponeurosis  left  is  uow 
lapped  or  folded  over  the  portion  which  has  just  been  made  to  cover  in  tlio 
cord,  and  sutured  with  chromicized  catgut  well  down  on  Poupjirts 
ligament  (Fig.  547), 

My  preference  for  this  modification  of  the  B  a  n  s  i  n  i  operation  is  based  on 
the  following:  (1)  a  double  layer  of  aponeurasis  is  placed  in  front  of  tbo  newly 
formed  canal  and  cord,  instead  of  an  unstable  line  of  cicatricial  tissue  unldnc 
the  edges  of  a  single  layer ;  (2)  the  methodpermits  the  use  of  silver  wire. '^\ituros 
intbeapooeuroticstructures,  where  they  may  be  used  to  advantage,  and  ufToi-ds 


an  opportunity  for  covering  In  the  twisted  ends  of  the  sil\er  wire,  or  the  km  il  led 
ends  of  buried  silk  sutures,  if  this  material  is  used. 

Sotare  Materials  for  Hernia  Operations. — When  carefully  selcclccl  nml 
properly  sterilized  kangaroo  tendon  can  l>e  obtained,  it  is  to  be  proforivil  fur 
suture  material  for  the  deep  layer  of  sutures.  The  tendon,  which  shmild  In- 
uniformly  smooth  and  sufficiently  pliable  to  tie  ea.sily,  should  be  prcpiircd  as 
follows:  Each  tendon  is  carefully  and  thoroughly  cleansed  by  moans  of  a  stiff 
brush  and  green  soap  and  warm  water.  Repeated  rinsings  in  sterile  water 
follow,  after  which  the  material  is  thoroughly  drie<l.  and  boiloti  in  ah.snlute 
alcohol  for  one  hour  on  three  successive  days,  ^^^len  read>for  use.  if  the  st  rands 
are  found  to  be  stiff  or  hard  they  are  soaked  in  a  1  :  1000  solution  of  nicrctine 
chlorid. 
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In  the  absence  of  kangaroo  tendon  chromicized  catgut  may  be  employed. 
The  catgut  is  boiled  in  absolute  alcohol  for  an  hour  on  two  successive  days, 
soaked  in  a  1  :  5000  solution  of  chromic  acid  for  twelve  hours,  dried,  and  boiled 
again  for  an  hour  in  alcohol. 

Sterilized  iron-dyed  silk  may  be  used  if  neither  of  the  above  is  at  hand. 
This  should  be  boil^  for  half  an  hour  in  a  0.6  per  cent  solution  of  common  salt 
and  then  transferred  to  a  1 :  500  alcoholic  solution  of  mercuric  chlorid.  The 
silk  employed  should  be  as  fine  as  possible  compatible  with  the  strength  re- 
quired. Coarse  silk  is  more  difficult  to  sterilize,  and  its  presence  in  the 
tissues,  even  when  sterile,  will  set  up  irritation  and  favor  suppuration. 

When  the  operation  of  anterior  displacement  of  the  cord  with  overfolding 
of  the  aponeurosis  of  the  external  oblique  is  employed,  silver  wire  may  be  used 
in  suturing  the  free  edge  of  Poupart's  ligament  to  the  posterior  surface  of 
the  aponeurosis  (vide  supra).  It  should  not  be  employed  in  the  first  layer  of 
sutures,  namely,  those  which  secure  Poupart's  ligament  to  the  conjoined 
tendon,  for  the  reason  that  its  presence  in  muscular  structure  leads  to  irritation 
and  degenerative  changes  in  the  latter.  Whenever  employed,  the  twisted  ends 
of  the  wire  should  be  covered  l)y  a  layer  or  fold  of  the  aponeurotic  or  fascial 
structure  which  it  unites. 

The  superficial  sutures  should  be  of  catgut  prepared  as  above,  or  simple 
catgut  prepared  by  fractional  sterilization,  as  recommended  for  kangaroo 
tendon.  The  skin  sutures  may  l)e  interrupted,  if  of  silkworm-gut,  or  the  chain 
stitch  or  subcuticular  method  employed,  if  of  linen  thread  or  silk. 

Confinement  to  bed  should  be  extended  over  a  period  varjang  from  two  to 
three  weeks,  acconling  to  the  nature  of  the  case  and  the  course  pursued  by  the 
healing  process.  The  patient  may  be  permitted  to  walk  about  a  week  after  he  is 
allowed  to  be  up,  and  may  resume  his  usual  work,  if  this  is  not  of  a  laborious 
nature,  from  two  to  four  weeks  later.  While  early  walking  about  favors  the 
muscular  tone  of  the  abdominal  walls,  too  early  resumption  of  an  occupation 
of  an  arduous  nature  favors  a  return  of  the  hernia. 

The  general  after-treatment  of  the  case  should  be  carried  out  on  the  usual 
lines  of  a  peritoneal  section  (see  page  31). 

The  wearing  of  a  truss  after  the  ojx^ration  is  uncalled  for,  except  in  ex- 
ceptional cases.  These  include  (1)  cases  in  which  suppuration  occurs:  (2)  cases 
in  which  the  hernia  was  accjuired  and  of  long  standing,  with  greatly  dilated 
a|)ertures  and  atrophied  muscular  and  aponeurotic  structures  from  truss 
pressure;  (3)  cases  in  which  the  subjects  have  excessively  fat,  overhanging,  or 
bulging  abdominal  walls.  j)iirticularly  where  they  are  comjjelled  to  follow  some 
laborious  occupation ;  (4)  cases  of  women  during  pregnancy  or  parturition ;  (5) 
cases  in  which  the  oj)erati()n  follows  herniotomy  for  strangulation :  (6)  follow- 
ing operation  in  certain  cases  of  direct  inguinal  hernia  (see  page  187). 

Exercises  which  tend  to  favor  muscular  development  of  the  abdominal  wall 
should  be  encouraged  after  convalescence  is  completed. 

Complications  Met  with  and  Precautions  to  be  Taken  in  the  Operation 
for  the  Radical  Cure  of  Inguinal  Hernia. — The  superficial  epigastric  arterj', 
and  sometimes  the  superficial  external  pubic  vessels,  are  encountered  in  the 
division  of  the  skin  and  superficial  fascia.  These  should  be  ligated  in  two 
places  and  cut  between  the  ligatures. 

When  necessary  to  eff'ect  division  of  the  aponeurosis  of  the  external  oblique. 
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this  must  be  made  strictly  in  the  line  of  its  fibers,  and  all  unnecessary  injury  to 
this  important  structure  avoided.  On  no  account  should  its  cut  edges  be 
grasped  by  pressure  forceps. 

In  dealing  with  congenital  hernia  in  young  subjects,  difficulty  is  soniotinies 
met  with  in  the  separation  of  the  neck  of  the  sac  from  the  cord.  If  this  is  not 
properly  done,  the  vas  deferens  may  be  included  in  the  ligature  thrown  about 
the  neck  of  the  sac.  More  frequently,  however,  a  vessel  is  torn  across  in  the 
effort  to  effect  the  separation,  and  some  difficulty  is  encountered  in  arresting 
the  bleeding.  Infiltration  of  the  loose  connective  tissue  in  this  region  must  be 
avoided  as  far  as  possible.  The  bleeding  point  is  usually  deeply  situated,  but 
by  drawing  the  fibers  of  the  internal  oblique  and  transversalis  muscles  upward 
and  outward  and  the  neck  of  the  sac  well  forward,  it  can  be  secured.  Tliese 
fil)ers  should  never  be  divided,  since  their  presence  intact  is  quite  essential  to 
the  success  of  the  operation. 

The  body  of  the  sac  is  sometimes  so  intimately  blended  with  the  structures 
of  the  cord  as  to  render  its  recognition  difficult.  By  placing  the  parts  on 
the  stretch  and  holding  them  up  to  the  light,  the  line  of  separation  may  1)0 
recognized. 

In  the  case  of  a  completely  or  partially  irreducible  hernia,  care  must  bo  taken 
in  opening  the  sac  not  to  injure  its  contents.  The  irreducible  portion,  wlurli 
is!  usually  omentum,  is  gently  separated.  If  the  adhesions  are  thick,  thoy 
should  \yc  tied  off  and  divided.  The  separation  should  be  carried  w(*ll  be- 
yond (posterior)  to  the  deep  ring.  If  large  masses  of  omentum  are  proscMit 
these  should  be  treated  by  multiple  ligation  and  excision  in  the  manner  sliown 
in  Fig.  414.  The  raw  edge  left  after  the  excision  of  the  omentum  slioulti 
be  rolled  under  and  secured  by  a  few  catgut  sutures  to  prevent  sul)se(iuont 
adhesions  to  intestine  and  obstruction  by  strangulation  (see  page  '^2). 
The  stump  should  be  carefully  inspected  for  bleeding  vessels  before  boing 
returned. 

Adhesions  between  intestine  and  sac  or  between  intestine  and  omentum 
must  be  separated  with  great  care.  In  effecting  this,  in  case  of  old  and  donso 
a<lhesions,  it  is  better  to  leave  a  portion  of  the  sac  wall  adherent  to  tho  gut 
than  to  risk  tearing  the  latter.  Injur\'  to  the  intestinal  wall  nmst  be  at  onco 
repaired  with  a  few  Lembert  sutures  of  very  fine  silk.  In  **  sliding 
hernia"  (congenital  cecal  hernia)  great  difficulty  is  sometimes  encoun- 
tered on  account  of  the  absence  of  the  normal  serous  covering.  In  those  (•as(\s 
the  peritoneum  may  be  divided  behind  the  adherent  intestine  and  tho  lattor 
nii.se<l  and  replaced  within  the  abdomen.  The  resulting  gap  in  the  peritoneum 
inav  then  be  sutured. 

Hernia  of  the  bladder  ma}-  compHcate  the  operation.     The  prosonoo  of 
lipomatous  masses  should  lead  to  the  suspicion  that  these  arise  from  tho 
perivesical  fat.  producing  a  hernia  of  this  viscus.     The  bladder  will,  as  a  rulo, 
fonn  part  of  the  wall  of  the  sac  in  such  a  case,  and  without  due  care  a  j)ortion 
of  its  wall  will  be  included  in  the  ligature.     In  addition  to  the  lipomatous 
masses,  this  complication  ma}-  be  suspected  if  there  is  an  unusual  thicken- 
ing of  the  sac  at  its  upper  and  inner  portion,  or  if  unstriped  muscular  fibers 
^re  present.     If  the  complication  is  discovered  at  once,  the  peritoneum  cover- 
ing the  bladder  should  be  carefully  incised  and  the  latter  freed  from  tho 
remainder  of  the  sac  wall.    The  bladder  itself  is  then  reduced.     If  the  o])on- 
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ing  left  extends  beyond  the  limits  of  the  sac,  the  gap  left  in  the  parietal  peri- 
toneum mav  be  closed  bv  suture. 

If  the  vermiform  appendix  is  found  in  the  sac,  typic  excision  of  the  organ 
should  be  jjerformed. 

The  ovary  may  be  protruded  either  alone,  in  connection  with  it«  Fal- 
lopian tube,  or  together  with  other  viscera.  The  condition  may  be  either  con- 
genital or  accjuired.  If  the  ovary  is  in  a  healthy  condition,  it  should  be 
returned;  otherwise  it  should  be  removed. 

If  difficulty  is  experienced  in  drawing  the  neck  of  the  sac  well  forward, 
and  if  considerable  tension  must  be  exercised  on  the  latter  in  order  to  bring 
it  readily  within  reach,  slipping  of  the  ligature  may  be  guarded  against  by 
transfixing  the  sac  with  two  ligatures,  interlocking  these,  and  ligating  the 
sac  in  two  halves.  Tlie  free  ends  of  one  of  the  ligatures  are  now  tied  securely 
around  the  entire  neck. 

If,  after  the  sac  is  cut  away,  the  stump  does  not  retract  behind  the  arch- 
ing fibers  of  the  conjoined  tendon,  owing  either  to  excessive  dilatation  of  the 
hernial  aperture  or  to  faulty  development  of  the  fibers  themselves,  the  sur- 
geon should  draw  it  well  above  the  site  of  the  deep  ring  and  to  the  outer  side 
of  it  by  passing  the  ends  of  the  ligature  on  the  neck,  left  long  for  the  purpose, 
through  the  transversalis  and  internal  oblique  muscular  fibers  at  two  separate 
points,  about  half  an  inch  apart,  and  tying  them.  An  excessiveh'  large  sized 
opening  requires  suture  of  the  mouth  of  the  sac  instead  of  ligature;  the  body 
of  the  sac  which,  under  these  circumstances,  is  usually  strongly  adherent  and 
lies  in  the  direction  of  or  entirely  within  the  scrotum,  may  be  disregarded. 

In  infants  and  young  children  the  upper  one  or  two  of  the  deep  sutures 
introduced,  or  those  which  include  the  arciform  fibers  and  diminish  the  size 
of  the  canal,  should  be  tied  cautiously,  lest,  by  pressure,  they  destroy  the 
action  of  these  fibers.  In  fact,  in  this  class  of  cases  it  may  be  better  to  omit 
this  deep  row  altogether,  as  already  stated.  In  neglected  congenital  hernias, 
however,  the  action  of  these  fibers  has  been  destroyed,  and  in  accjuired  hernias 
it  has  not  been  cfiicient  in  preventing  the  hernias;  developmental  failure  of 
the  fibers  themselves  mav  have  been  a  cause  of  its  occurrence.  In  either  case 
the  closest  suturing  of  the  canal  compatible  with  the  avoidance  of  undue  pres- 
sure on  the  cord  offers  the  only  means  of  correction  of  the  existing  conditions. 
if  the  method  of  typic  restoration  of  the  canal  is  followed.  In  females  close 
suturing  may  he  accomplished  without  reference  to  the  contents  of  the  canal. 
the  upper  suture  crowding  closely  the  internal,  and  the  lower  one  or  two  ob- 
literating the  extenial  ring  completely. 

In  passing  the  sutures  through  the  portion  of  the  external  oblique  kno\ni 
as  Poupart's  ligament,  care  should  be  taken  to  include  this  only  and  thus 
avoid  injur}'  to  the  femoral  vessels.  In  large  indirect  inguinal  hernias  the  effort 
is  sometimes  made  to  include  the  outer  edge  of  the  rectus  in  the  lower  one  or 
two  of  the  deep  row  of  sutures.  This  is  not  often  accomplished  without  mak- 
ing undue  tension  on  the  sutures  themselves;  and  when  successful  it  cannot 
he  considered  as  permanently  efficient.  Separation  of  the  pubic  attachment 
of  the  rectus  to  facilitate  this  technic  has  nothing  to  recommend  it. 

Direct  Inguinal  Hernia. — This  form  of  hernia  leaves  the  abdominal 
cavity  through  H  e  s  s  e  Ih  a  c  h  '  s  triangle.  Its  protrusion  involves  the 
for^vard  displacement  of  the  parietal  peritoneum  constituting  the  sac,  the 
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extrnperitoneal  connective  tissue  and  fat,  the  transversalis  fascia,  sometimes 
the  conjoined  tendon,  the  intercolumnar  fat^cia,  the  superlicial  fa.scia.  and  the 
«kiu.  lliese  in  their  reverse  order  constitute  the  coverings  of  the  hernia.  The 
direct  form  constitutes  about  7  per  cent  of  the  cases  of  inguintil  heniiit.  It  is 
always  an  acquired  hernia  and  occurs  almost  exclusively  in  males.  It  jjresents 
iteelf  as  a  rounded  or  globular  protrusion  at  the  inner  part  of  the  inguinal 
n>gion,  occurs  most  frequently  on  the  right  side,  and  is  more  frequently  double 
proportionately  than  is  the  indirect  form. 

In  the  diagnosis  of  this  form  of  hernia  inspection  shows  the  long  axis  of  the 
swelling  to  be  parallel  to  the  liiiea  alba.  Invagination  of  the  scrotum  by  the 
finger  re\-eals  the  absence  of  a  posterior  wall  of  the  canal.  Occasionally  the 
pulsation  of  the  deep  epigastric  artery  may  be  felt  to  the  outer  side  of  the  neck 
of  tlie  hernial  sac.  The  spermatic  cord  is  never  so  intimately  associated  with 
the  hernia  as  in  the  indirect  variety,  but  is  situated  at  fimt  external  to  it  and 
then  behind  it.  The  outer  edge  of  the  rectus  is  felt  to  be  unusually  prominent, 
a«  comparetl  with  the  other  side,  particularly  if  the  patient  lies  on  the  back 
and  raises  the  lower  extremities,  with  tlie  knees  extended. 

Strangulation  occurs  with  comparative  infrequency  in  this  variety  of  hernia. 
On  the  other  hand,  considerable  difficulty  is  encountered  in  retaining  it  by 
ineiins  of  a  truss,  and  it  is  not  so  amenable  to  cure  by  operation  as  indirect 
inguinal  hernia. 

Treatment. — In  the  nonoperative  treatment  an  ordinary-  inguiniil  truss 
with  the  extra  cushion  as  for  scrotal  hernia  should  l>e  applied.  The  addition 
of  an  extra  cross-strap  is  usually  necessary  (Fig.  535). 

In  the  radical  operation  for  the  cure  of  a  direct  inguinal  hernia  the  siiiiie  steps 
are  necessarj-  for  the  indirect  form  up  to  the  point  of  dealing  with  tin'  sac  In 
cawR  of  large  protrusion  it  is  advisable  to  remove  this  flush  with  tlir  general 
cavity  of  the  al>domen  and  close  the  resulting  gap  with  a  pursestring  suture.  A 
nmail  sac  may  be  closed  by  ligature.  The  conjoined  tendon,  usually  displaced 
u[>warcl  atid  inwanl,  and  sometimes  imperfectly  developed  or  atrophied  from 
prolonged  pressure,  is  then  sutured  to  the  inner  part  of  Poupart's  ligament, 
with  the  c<ird  in  front.  If,  as  sometimes  occurs,  the  protrusion  hiis  taken 
place  through  a  rent  or  alit  in  the  tendon  itself,  this  will  require  separate 
suturing. 

Of  the  relapses  following  the  radical  operation  for  inguinal  hemla,  the 
larger  number  occur  in  direct  inguinal  hernia.  In  view  of  this,  ami  partieu- 
lariy  in  coses  where  the  protrusion  is  large  and  of  long  standing,  a  truss  should 
be  worn  for  several  months  afterward. 

Interstitial  Inguinal  Hernia.  -In  this  variety  the  sac  lies  in  one 
or  the  other  of  the  planes  of  the  alxlominal  wall,  namely,  first  in  frequency 
betwe4>-n  the  exU'nial  and  the  internal  oblique  muscle;  second,  between  the 
apantninieis  of  the  external  oblique  and  the  skin;  third.  Ijetween  the  transver- 
salis faacia  and  the  peritoneum  {*' properttoneal  hernia").  In  m;des  this 
form  is  owniinonly  associated  with  ectopic  testicle,  the  latter  probably  taking 
part  in  the  causation.  Kepeatni  forcible  efforts  at  reduction  of  an  ordinary 
inguinal  hernia  may  \ea»l  to  its  production.  It  is  most  frequently  found  on  the 
right  side. 

In  all  ca.<H«i  there  is  a  primary  sac  and  a  superadded  diverticulum,  or 
Kcondan,'  NIC    The  former  lies  in  the  usual  position,  either  in  the  inguinal 
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canal  or  in  the  scrotum,  while  the  latter  constitutes  the  interstitial  portion 
the  hernia. 

In  the  cases  in  which  the  sac  lies  between  the  external  and  the  inter 
oblique  muscle,  the  diverticulum  usually  passes  in  an  upward  direction  i 
presents  itself  as  an  oval  flattened  swelling  lying  parallel  to  Poupa 
ligament;  or  it  may  pass  downward  into  the  scrotum.  In  the  variety  in  wh 
the  sac  lies  l>etween  the  aponeurosis  of  the  external  oblique  and  the  skin, 
development  of  an  interstitial  sac  is  more  likely  to  be  preceded  by  a  sere 
hernia.  The  diverticulum  likewise  moves  upward  and  outward,  appears  a 
more  pronounced  swelling,  and  may  become  sufficiently  large  to  overhi 
Poupart's  ligament,  thus  simulating  a  femoral  hernia.  Properitoneal  her 
is  rarely  recognized  during  life,  except  in  the  course  of  an  operation, 
portion  of  the  sac  occupies  the  scrotum  or  labium.  There  is  but  slight  if  t 
external  swelling,  the  sac  lying  in  the  extraperitoneal  tissue  of  the  iliac  fo$ 
or  l)ehind  the  pubis.  When  irreducible  or  strangulated,  it  is  particularly  lia 
to  l)e  reduced  en  masse  during  taxis,  the  scrotal  or  labial  portion  of  the  hen 
contents  Ixjing  forced  into  the  diverticulum,  the  symptoms,  in  case  of  stran. 
lation,  persisting. 

In  the  treatment  of  interstitial  inguinal  hernia  the  condition  when  rec 
nized  constitutes  a  positive  indication  for  an  attempt  at  radical  cure.  E^ 
when  unsuccessful  in  this  regard  at  first,  the  dangerous  diverticulum  or  sec 
dar>'  sac  is  destroyed,  leaving  an  ordinary-  hernia  to  be  dealt  with  subsequen 
either  by  another  operation  or  by  a  truss. 

FEMORAL  HERNIA 

A  protrusion  through  the  femoral  ring  and  the  femoral  canal  is  cal 
a  femoral  hernia.  The  femoral  ring  is  situated  l>ehind  the  innermost  p 
of  Poupart's  ligament,  a  little  Inflow  and  external  to  the  spine  of  the  pul 
It  is  bounded  internally  by  the  triangular  internal  attachment  of  Poupa: 
ligament,  known  us  Gimbernat's  ligament:  externally  by  the  femoral  vc 
in  front  by  Poupart's  ligament  and  a  thickened  portion  of  the  transvers 
fascia;  behind  by  the  jxrtineus  muscle  and  Cooi)er's  fascia;  and  above  b; 
layer  of  extraperitoneal  tis.-ue,  called  the  septum  crurale. 

The  so-called  femoral  canal,  into  which  the  femoral  ring  opens,  is  rec 
only  a  space,  somewhat  triangular  in  shajje,  which  constitutes  the  most  inter 
division  of  the  femoral  sheath.     This  internal  division  of  the  femoral   she; 
normally  transmits  lymphatic  vessels,  passing  from  the  superficial  to  the  d< 
lymphatic  glands,  incloses  cellular  tissue  and  fat,  and  sometimes  a  Ij'mphi 
gland.     The  external  division  carries  the  femoral  arter}*^  and  the  middle  divis 
the  femoral  vein.     The  femoral  canal  or  space  is  bounded  externally  by 
septum  separating  it  from  that  carrying  the  vein,  and  internally  by  the  junct 
of  the  iliac  fascia  with  the  fascia  transversal  is.     The  fascia  transversalis  and 
fascia  iliaca  bound  the  space  resjx^ctively  anteriorly  and  p)osteriorly.     1 
entrance  to  the  space  is  the  femoral  ring  and  its  exit  or  lower  aperture  is 
so-called  saphenous  opening. 

The  saphenous  opening  is  situated  lx>tween  the  anterior  and  the  postei 
layer  of  the  fascia  lata,  known  as  the  iliac  and  pubic  portions  of  the  latter,  j 
lies  at  the  upper  and  inner  part  of  the  thigh.     It  is  oval  in  shape,  with  the  h 
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!i  directed  downward  and  outward,  and  transmits  the  internal  saphenous 
vein.  The  outer  edge  of  the  opening  ia  on  a  plane  anterior  to  the  inner  edge 
and  has  its  upper  portion  attached  to  the  anterior  surface  of  l^iinibemat'a 
lifcament,  while  ita  lower  extremity  constitutes  the  ix>int  of  junction  of  the 
Iwo  portions  of  the  fascia  lata  which  form  the  openings.  Tlie  inner  edge  of 
the  opening  is  much  less  sharply  defined  than  the  outer.  The  openinjr  itself 
is  covered  in  by  a  part  of  the  deep  layer  of  the  superficial  fascia  of  the  thigh, 
named,  because  of  numerous  small  openings  in  it  for  the  passage  of  vessels,  the 
cribrifurm  fascia. 

The  occurronce  of  a  femoral  hernia  involves  the  forward  displacement  of  the 
following:  (1)  the  sac  wall  proper,  made  up  of  the  peritoneum;  (2)  the  ex- 
trapcritoneiil  enimective-tissue  layer,  including  the  septum  crurale;  (3)  the 
tranaversalis  fascia,  derived  from  the  wall  of  the  canal  itself;  (4)  the  cribriform 
fHScia:  (n)  the  superficial  fascia;  (6)  the  skin.  These  structures,  mentioned 
in  rexerse  order,  constitute  the  coverings  of  the  hernia. 

After  entering  the  femoral  canal,  the  sac  of  the  hernia  passes  in  an  upward 
dirtrction  on  the  inner  side  of  the  femoral  vessels  and  lies  with  its  neck  to  the 
outer  side  of  the  pubic  spine  and  internal  to  the  deep  epigastric  arterj-,  the 
latrer,  as  well  as  the  spermatic  coni  in  the  male,  lying  on  a  high  level. 

Causes  of  Femoral  Hernia. — This  form  of  hemia  is  never  congenital 
will  rrtreh'  occurs  before  the  age  of  pul>erty.  It  occurs  more  frp(|ucntly  in 
females  and  most  commonly  in  those  who  have  borne  children.  I"ein<ir;il  hemia, 
however,  ia  not  more  common  in  women  than  is  inguinal  hemia.  Tlie  femoral 
ring  is  said  to  Ixt  pro  port  ionateh'  larger  in  women  than  in  men,  owiiij;  lo  the 
slighter  development  and  not  infrequent  absence  of  (.limbemat's  litjaTjicnt, 

Symptoms  of  Femoral  Hernia. — The  presence  of  a  femoral  hemia  may 
be  frequently  overlooked,  owing  to  its  insidious  development.  It  is  particu- 
larly liable  to  occur  in  obese  women.  In  men  it  is  likely  to  l>e  mistaken  for  an 
inguinal  liemiu.  The  local  distress  incident  to  the  development  of  an  inguinal 
bemiu  ia  seldom  present  in  femoral  hemia,  hence  the  necessity  for  careful 
cxaminnlion  of  this  locality  in  intestinal  obstruction. 

The  protrusion  itself  may  be  first  discovered  as  a  rounded  or  distinctly 
globular  swelling  lielow  the  inner  extremity  of  Pouparl's  ligament.  I  Ir,  at  a 
lat«r  period,  having  passed  the  confines  of  the  femoral  canal,  it  may  either 
appear  on  a  lower  level  on  the  thigh,  or  ascend  in  a  vertical  direction  in  front 
of  Pou|«irt's  ligament.  In  the  lu.'it-named  position  it  may  l)e  easily  mis- 
taken for  an  inguinal  hemia.  The  differentiation  is  still  further  embarrassed 
in  ihft  ca.-*e!t  in  which  the  protrusion  passe,s  obliquely  upwartl  anil  outward 
toward  the  anterior  superior  spinous  process  of  the  ilium. 

In  the  diagnosis  of  reducible  femoral  hemia  care  must  be  taken  to 
distinguish  this  from  (1)  reducible  incomplete  inguinal  hemia,  or  bubonocele; 
(3)  a  saphenous  varix:  (S)  a  p-soasabscesa  pointing  in  the  thigh.  IndifTorentiat- 
itig  a  Twluciblc  inguinal  hemia  from  u  reducible  femoral  hemia  the  cliicf  point 
to  l»  rptiod  on  is  the  position  of  the  hemia,  which  in  the  first-named  is  entirely 
above  Poupart's  ligament  and  in  the  second  entirely  below  that  structure. 
Reduction  is  effect*'d  in  femoral  hemia  in  a  direction  upward  anil  backward 
and  in  inguinal  hemia  outward,  upward,  and  backward.  A  saphenous  varix  is 
alwayn  beJow  Pouparl's  ligament,  but  never  in  front  of  it.  is  not  ela.stic  as  in 
the  case  of  a  femora)  hemia,  and,  unless  the  seat  of  a  thrombus,  has  not  a  solid 
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feel.  Impulse  on  coughing  is  absent,  and  is  replaced  by  a  fluid  thrill-like  sensa^ 
tion  or  a  distinct  "purr."  Fluctuationispresent  except  in  the  event  of  a  solidi- 
fication following  a  thrombophlebitis  due  to  an  attempt  to  wear  a  truss,  or  to 
other  causes.  The  percussion-note  is  dull  and  on  auscultation  none  of  the 
gurgling  sounds  heard  in  hernia  when  intestine  is  present  is  perceived. 
Finally,  other  \aricose  veins  may  be  present  (Fig.  548).  In  psoas  abscess  the 
protru-sion  may  be  either  below  or  above  Poupart'a  ligament,  is  usually 
elastic,  but  the  impulse  on  coughing,  while  expansile,  is  not  well  marked. 
Fluctuation  is  usually  distinct,  the  percusBion-note  is  always  dull,  and  gurgling 
i.s  ne\'er  heard  on  auscultation.  Finally,  the  presence  of  Pott's  disease 
may  almost  always  be  made  out. 

In  the  diagnosis  of  irreducible  femora]  hernia  the  presence  of  enlarged 
lymphatic  glands  is  the  most  frequent,  as  well  as  the  most  important,  source 
of  error.  Incision  of  a  hernia  for  a  mass 
of  suppurating  lymphatic  glands  is  a  not 
infrequent  and  fatal  error.  Fatty  tumors, 
or  lipomas,  are  not  infrequently  found  in 
this  region.  These  are  more  frequently 
situated  external  to  the  femoral  vessels, 
ha^■e  no  impulse  on  coughing,  and  are 
comparatively  movable  and  superficial. 
Fibromas.  bursal  tumors,  cysts,  exostoses, 
and  aneurisms  are  rarelv'  observed  as 
compared  with  hernias  and  lipomas  in 
this  locality,  and  when  present  are  usu- 
ally easily  distinguished. 

Hydrocele  of  the  sac  may  be  present 
in  a  femoral  hernia  in  which  the  contents 
are  almost,  but  not  entirely,  reducible. 
This  i.s  due  to  the  presence  of  a  small 
portion  of  adherent  omentum  with  a  free 
extremity.  The  latter  acts  as  a  ball  valve 
_  in  closing  the  orifice  of  the  sac,  while  the 

'  Fi.uoBAL  hekma.  accumulation  of  serous  fluid  gives  rise  to 

the  so-called  hydrocele. 
The  Treatment  of  Femoral  Hernia  by  Trusses.— A  small  and  easily 
re^luciblc  femoral  lieniia  can  usually  be  efficiently  controlled  by  a  suitable  and 
properly  applied  truss,  constructed  on  the  same  general  principles  aa  an  in- 
guinal truss.  The  pad.  however,  is  smaller,  and  the  position  of  the  spring 
circle  to  whi(;h  it  is  attached  is  fashioned  in  such  a  manner  as  to  pass  more 
(jl)]i<|uely  downward  and  inward  than  in  the  inguinal  truss.  The  lateral 
atliicluuent  of  the  [x-rineal  simps  is  more  distinctly  toward  the  front,  or 
Ixinealli  the  .site  of  the  anterior  sujierior  spine  of  the  ihum  and  anterior  to  it 
(Fig.  .">l!l).  The  method  of  measurement  differs  in  no  respect  from  that  of  an 
inguiii;!)  InL'i.s.  In  lai^r  hcmia.s  the  pad  is  made  fuller  and  is  prolonged 
verti<a]ly  downw.inl  by  extending  the  limits  of  the  soft  or  cushioned  portion. 
The  lattflr  is  sonw-wJiat  pcjinted,  to  fit  in  the  hollow  of  Scarpa's  space, 
and  is  prcvcntol  from  .^ilipping  by  a  padded  thigh  belt  attached  to  the  pad. 
The  thigh  belt  then  [lasscs  around  the  thigh,  and  is  secured  in  place  by 


two  stnips.  one  to  the  metal  portion  of  the  pad  and  one  to  the  frame  of  the  truss 
slightly  behind  the  first.  The  thigh  belt  is  adjusted  first  and  the  perineal  strap 
Kpplietl  aftenvard  (I'ig.  550). 


Irreducible  femoral    hernia  is  a  condition  denuinding  .)[>erative  treat- 
"'^^ftt  whfm-vcr  this  can  be  carried  out  without  undue  danger  to  life. 
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In  the  isolated  and  rare  instances  in  which  the  irreducible  portion  of  the 
hernial  mass  remaining  in  the  sac  is  small  and  made  up  exclusively  of  omen- 
tum, an  ordinarj-  femoral  truss  with  a  slightly  concave  pad  may  be  applied 
with  the  hope  that  this  may  finally  effect  complete  reduction.  The  pad  itself 
should  be  gradually  changed  from  a  concave  to  a  convex  shape.  If  the  irre- 
ducible mass  is  large,  the  pad  should  be  distinctly  hollow,  with  an  inguinal 
fullness  and  a  thigh-belt  added  to  the  truss. 

The  Operative  Treatment  of  Femoral  Hernia. — The  method  of 
Fabricius  for  the  radical  cure  of  femoral  hernia,  as  employed  by  me, 
consists  of  the  following  steps:  (1)  the  incision  is  planned  so  as  to 
expose  that  portion  of  the  aponeurosis  of  the  external  oblique  known  as 


Cdbe  of  Fmio 


Poupart's  ligament  at  the  pubic  spine,  the  line  where  the  latter  blends 
with  the  fascial  structures  of  the  thigh,  and  the  sheath  of  the  vessels  at 
the  femoral  opening;  (2)  the  sac  of  the  hernia  is  exposed  and  cleared  to 
its  in'ck:  (H)  the  sac  is  opened,  emptic<I,  and  ligated  at  its  neck;  (4)  the  e<tge 
of  tlif  iiponcurosi.s  of  the  external  oblii]ue  is  forced  backward  to  the  level  of 
the  upper  miirgin  of  the  hnrizoiital  ramus  of  the  pul)ic  bone  and  there  sutured 
to  tlie  i>criostcuni  ami  the  origin  of  (he  |>ectineus  muscle.  By  this  means 
the  fcnionil  si>;ice  or  canal  is  nhlitcratetl. 

The  patient  is  placed  in  the  Trendelenburg  position.  The 
incision  conimcnccw  at  the  spine  of  the  pubic  tone  and  is  carried  parallel 
to  Poupart's  ligament  for  a  distance  of  al)out  four  inches,  extendinf; 
well  beyond  the  femoral  vessels  {I'ig.  !5ol).     The  hernial  sac  may  project 
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directly  beneath  the  lesser  falciform  process  and  come  into  view  at  tins 
staffe  of  the  operation.  In  other  cases,  however,  it  lies  beneath  the  :su|h.t- 
ficial  layer  of  the  deep  fascia  of  the  thigh  and  is  covered  by  the  ciibrifurni 
fascia. 

After  the  sac  is  exposed  and  thoroughly  isolated  it  is  oi)ene<l.  The  sai- 
ls now  drawn  forward,  emptied  of  its  contents,  its  neck  ligateii,  ami  the  Iif;ii1<''l 
portion  of  it  cut  away  {Fip.  552).  In  order  to  expose  more  freely  the  fenidriii 
canal  preparatory-  to  its  obliteration,  the  attachment  of  Poupart"s  lip;ainfii(. 
at  the  pubic  spine  is  first  detached  and  the  separation  carried  on  in  an 
outward  direction  until  this  structure  is  separated  from  the  superficial  layer 
of  the  fascia  lata  up  to  the  femoral  sheath.     Though  this  layer  of  the  (ie('|>  I'ascia 


w  sicimewhat  tense  at  the  latter  point,  yet  it  docs  not  lie  directly  i 
vesss5*ls.  With  the  index-finper  introduced  to  guard  the  latter,  the  sep; 
**f  t  he  fascia  lata  from  Poupart's  ligament  is  completed  with  the  s 
*ntl  the  fonner  structure  reflected  in  a  downward  direction  (Kig.  "i.'iill 
'**'*"»«: *ral  canal  thus  exposed  contains  the  lipated  neck  of  the  sac,  shhk 
'*"*-4  areolar  tissue,  and  one  or  two  lymphatic  glands.  The  latter  aif 
^**»'Oved.  and   the  former,  together  with   the   peritoneum,  loosencil 

The  essential  and  important  step  of  the  operation  consists  in  all 
^/^^Fwrt's  ligament  to  the  point  of  origin  of  the  pectineus  umsil 
the      periosteum  of  the  horizontal  ramus  of  the  pul*.'*.     liy  (hi:;  ma 
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Poupart's  ligament  is  made  to  describe  a  backward  curve,  following:  tlio 
recession  of  the  bone  at  this  point  and  imitating  in  this  respect  that  ])()rtioii 
of  the  same  structure  which  is  reflected  obhquely  outward  and  l)a(kwar(l 
after  its  insertion  into  the  pubic  spine,  and  is  known  as  (linil)ornat's 
ligament.  In  this  manner  the  femoral  canal  or  space,  which  normally  li(\-; 
between  Poupart's  ligament  and  the  bone,  is  obliterated.  The  femoral 
sheath  and  its  contained  vessels  are  displaced  well  to  the  outer  side,  and  above 
the  iliopectineal  eminence,  and  there  held  during  the  suturing,  in  order  to 
make  available  an  increased  area  for  the  attachment  of  P()ui)art's  liganuMit 
to  the  horizontal  ramus  of  the  pubes  (Fig.  553).  The  periosteum  and  l)on\ 
attachment  of  the  pectineus  to  the  extent  of  at  least  half  an  inch  must  he 
caught  up  by  the  needle  each  time  it  is  passed  in  order  to  effect  a  firm  attach- 
ment for  Poupart\s  ligament  in  its  new  position.  Care  should  be  taken  not  to 
injure  the  obturator  arter>'  and  vein.  All  the  sutures  are  first  introduced. 
the  parts  are  cleansed,  and  each  is  separately  and  securely  tied  (Fig.  554) .  The 
superficial  layer  of  the  fascia  is  now  to  be  sutured  to  the  aponeurosis  of  the 
external  oblique  and  the  remainder  of  the  wound  closed. 
In  aseptic  cases  no  truss  need  be  worn  after  the  operation. 

UMBILIC  HERNIA 

Umbilic  hernia  is  a  protrusion  at  the  site  of  the  original  attacliment  of 
the  umbilic  cord  and  the  aperture  for  the  passage  of  the  umbilic  a(  ssels. 
After  the  falling  of  the  cord  and  the  obliteration  of  the  vessels,  the  o})ening 
is  closed  by  scar  tissue.  In  the  infant  an  arrangement  of  fibers  of  semielasiic 
tissue  surrounds  the  site  of  the  opening  in  the  form  of  a  si)hincter.  which 
finallv  Ijecomes  fibrous  and  contracts  on  the  structures  which  oriirinallv 
passed  through  the  opening.  The  so-called  umbilic  ring  is  formed  l)\  two 
sets  of  fibers,  one  of  which  encircles  the  site  of  the  original  aperture,  while  ihe 
other  passes  across  the  middle  line.  The  scar  tissue  which  marks  the  siie 
of  the  obliterated  urachus  and  umbilic  arteries  is  placed  in  the  lower  portion 
of  the  opening,  while  the  remains  of  the  umbilic  vein  occupy  the  uj)p(^r  por- 
tion.    Hence  the  latter  is  less  firm  than  the  former. 

Umbilic  hernia  may  be  classified  as  congenital,  or  true  omi)halocel(\  nnd 
acquired.  The  acquired  form  may  be  subdivided  into  those  occurrinij:  in 
infantile  life,  and  those  occurring  in  adult  life. 

Congenital  umbilic  hernia  or  omphalocele  is  the  result  of  a  failun^ 

of  development  and  may  be  compared  to  a  sj)ina  bifida.  Tlu^  failure  of  the 
anterior  abdominal  wall  to  close  at  the  umbilic  region  results  in  a  deticienc  y 
at  this  point,  which  permits  the  alxlominal  viscera  to  j)ush  forward  the  base 
of  the  cord;  the  latter  l)ecomes  saclike  and  distended.  The  protni>ion 
may  var>'  in  size  from  a  small  sacculation  to  a  wide  gaping  in  the  middle 
line  of  the  abdominal  wall.  The  hernial  covering  consists  of  the  amniotic 
layer  of  the  cord,  through  which  the  contained  viscera  may  be  frecpiently 
seen.  The  omphalocele  may  l^e  accompanied  by  arrest  or  errors  of  develop- 
ment of  the  intestinal  canal  itself,  or  of  other  structures. 

The  treatment  of  omphalocele  consists  of  the  most  rigid  care  to  j)re\(Mit 
ulceration  of  its  coverings,  the  occurrence  of  which  will  lead  to  fatal  jxritonit  is. 
A  ring-shaped  compress  should  be  applied,  with  the  stumj)  of  the  cord  pro- 
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jecting  through  the  ring.  This  may  be  kept  in  place  by  collodion,  supple- 
naented  by  adhesive  plaster  and  a  bandage.  In  favorable  cases  there  is  a 
tendency  for  the  abdominal  walls  to  close  in  upon  the  opening,  and  a  permanent 
cure  is  thus  effected.  When  this  does  not  take  place,  at  a  later  period  the  sac 
wall  may  be  removed  and  the  opening  closed  by  suture.  If  ulceration  threatens 
or  an  intestinal  malformation  leading  to  obstructions  exists,  this  operation 
should  be  performed  at  once,  the  malformation  being  corrected  by  a  suitable 
enterorrhaphy.  In  cases  of  large  omphalocele  with  eventration  (ectopia 
viscerum),  a  divided  symphysis  and  even  extroversion  of  the  bladder  (ectopia 
vesicae)  may  coexist  and  require  a  more  extensive  operation.  If  the  surgeon 
succeeds  in  reducing  and  maintaining  the  ectopic  viscera  by  a  plastic  operation, 
the  extroversion  of  the  bladder  may  be  dealt  with  later  on.  The  prognosis  in 
this  cla>ss  of  cases  is  always  grave  and  frequently  hopeless. 

Acquired  Umbilic  Hernia. — In  the  infantile  variety  of  this  form 
of  umbilic  hernia  a  true  hernial  sac  is  formed  by  intra-abdominal  pressure 
during  the  first  few  months  of  life,  the  cicatricial  tissue  at  the  site  of  the  cord 
becoming  greatly  thinned  and  stretched.  Straining  from  constipation  or 
phimosis,  and  traction  on  a  short  cord  either  before  or  after  birth  are  the  exciting 
causes.  The  hernia  appears  as  a  conic  or  cylindric  protrusion,  which  increases 
in  size  when  the  child  cries  or  strains.  It  usually  contains  intestine,  though 
omentum  may  also  be  protruded.  Strangulation  is  very  rare  and  spontaneous 
cure  the  rule. 

Treatment. — Errors  of  diet  causing  constipation  should  be  corrected, 
and  phimosis  should  be  cured  by  breaking  up  adhesions  at  the  balanopreputial 
fold,  or  bv  circumcision.  In  order  to  hasten  the  cure  of  the  hernia  an  umbilic 
belt  may  l^e  worn.  This  should  l)e  fitted  with  a  flat  pad.  A  conic  or  round 
projection  made  to  fit  into  the  umbilic  ring  will  only  prevent  the  natural 
process  of  cure  l)y  closure  of  the  a|)erture  and  should  be  discarded.  A  simple 
pad  of  soft  gauze  or  lint  j)laced  in  the  middle  of  a  strip  of  adhesive  plaster 
makes  an  excellent  retentive  apparatus.  In  the  application  of  this,  the  pad 
is  placed  in  position,  the  two  halves  of  the  abdominal  wall  brought  together  by 
the  fingers  and  thumb  of  the  surgeon's  left  hand  so  as  to  approximate  the 
edges  of  the  opening,  and  while  so  held,  the  adhesive  plaster  is  adjusted. 

Acquired  umbilic  hernia  in  the  adult  is  most  common  after  twenty- 
five  and  is  confined  almost  entirely  to  females.  The  deposits  of  large  amounts 
of  fat  in  the  omenta  and  mesenteries,  and  pregnancy,  are  the  chief  causes. 
The  protrusion  occurs  at  the  umbilic  ring,  as  in  infants,  but  usually 
pushes  forwani  on  either  one  or  the  other  side  of  the  cicatrix.  When  the  pro- 
trusion occurs  exactly  in  the  median  line,  it  is  more  likely  to  have  escaped 
through  the  linea  alba,  in  which  case  it  is  not  an  umbilic  but  a  ventral  hernia. 

Acquired  umbilic  hernia  in  the  adult  may  assume  enormous  proportions 
and  contain  a  hirge  amount  of  omentum,  and  bowel  as  well.  The  entire 
transNcrse  colon  and  the  stomach  may  be  found  in  the  sac.  The  peritoneal 
{portion  of  the  sac  becomes  greatly  thinned  and  in  some  instances  fenestrated; 
this  leads  to  the  foundation  of  intercommunicating  compartments,  or  loculi, 
in  which  intestine  may  become  easily  strangulated.  Or,  the  bowel  may  be 
lodged  in  a  secondary  sac  formed  by  omentum  adherent  to  the  peritoneal  sac 
wall. 

On  insjK'ction  the  hernia  appears  as  a  rounded  or  oval,  somewhat  pendulous 
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and  often  lobulatcd  snetling  in  the  uinbilic  region.  The  lobulatetl  projections 
may  l<e  lense  ami  elastic,  or  hard  and  inelastic,  according  to  whether  they 
coDt&io  intcstino  or  omentum.  An  expansile  impulse  may  be  present  on 
coughing.  A  sense  of  heaviness  and  dragging,  and  sometimes  actual  pain,  is 
prvxeot.  Disturbances  of  function  of  the  contained  viscera,  such  as  nausea, 
%'omiting,  coiu<tipation,  or  diarrhea,  may  occur. 

Irroducibilily  is  of  early  and  frequent  occurrence  in  thia  variety  of  unibihc 
hernia.  Adhesiona  occur  between  the  sac  wall  and  its  contents,  or  t>etween 
different  portions  of  the  latter.  The  irreducibility  is  increased  by  further 
depoaitji  of  fat  in  the  protruded  omentum.     Incarceration  is  somewhat  frequent, 


accumulation  of  fwfs  in  the  contained  large  intestine,  and  strangulation, 

prognosis  of  which  is  verj'  grave,  is  not  uncommon.     The  pressure  of  an 

siting  truss,  or  even  the  friction  of  the  clothing  on  the  thinned  coverinfis  of 

(listcitdetl  protrusion,  leads  to  ulceration,  with  perforation  of  the  sac  and 

peritonitis.    Spontaneous  cure  is  exceedingly  rare. 

"Treatment.^ When  reducible,  an  umbilic   hernia  in  the  adult  should  be 

by  the  application  of  a  suitable  truss  with  the  object  of  preventing  the 

'bt  of  fn-xh  viscera.     Such  a  truss  should  consist  of  a  st«'l  spring,  made  to 

rcic  aliout  three-fourths  of  the  trunk,  with  a  circular  and  slightly  concave 

.    Thia  i»  held  in  place  by  a  strap,  which  is  a  prolongation  of  the  leather 
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covering  of  the  spring,  fastened  to  a  stud  in  the  center  of  the  pad  (Fig.  555). 
The  apparatus  should  be  applied  so  that  the  upper  edge  of  the  pad  correspondfl 
with  the  upper  margin  of  the  hernial  protrusion,  when  the  patient  is  lying.  In 
the  erect  position  the  falling  forward  of  the  abdominal  wall  will  cause  the  pres- 
sure to  lie  directed  upward  and  backward.  In  excessively  corpulent  persons 
two  broad  pads  will  be  necessary  to  prevent  the  truss  from  burying  itself  in 
the  .'^kin  of  the  flanks  and  abrading  it.  In  less  obese  subjects,  and  particularly 
in  the  case  of  men,  a  semicircular  spring,  with  a  pad  on  each  end,  the  one  pad 
resting  on  the  .spine  and  the  other  on  the  hernia,  answers  well.  The  spinal  pad 
is  the  smaller  of  the  two  and  a  connecting  strap  between  the  two  pads  sen-es 
to  maintain  the  apparatus  in  position.  In  cases  of  lax  abdominal  walla  a 
closely  fitting  alxlominal  lielt  should  l>e  worn  under  the  truss. 

In  no  event  should  endeavors  to  lessen  the  amoimt  of  adipose  tissue  by 
careful  dieting  and  otlier  means  be  neglected  in  those  disposed  to  obesity. 

The  palliative  treatment  of  irreducible  umbilic  hernia  in  the  adult 
requires  the  use  of  a  so-called  rim-plate  truss.  A  metal  ring,  sufficiently  large 
to  extend  beyond  the  area  of  the  hernia,  covered  with  chamois,  and  having 
its  open  space  filled  in  by  a  shallow  bag  of  the  same  material,  replaces  the  pad 


used  for  reducible  Iiemia.  It  is  secured  in  place  by  straps  and  buckles  (Fig. 
5.56).     -■Vn  alxlominal  licit  .should  be  worn  lieneath  the  truss. 

Radical  Cure  by  Operation. — In  subjects  most  favorable  for  operation, 
namely,  those  neither  obese  nor  having  irreducible  hernias,  operative  treatment 
is  not  demanded,  except  as  a  matter  of  convenience  or  as  a  precautionary 
measure.  In  view  of  the  great  probability  that  an  irreducible  condition  will 
finally  supervene,  it  is  often  de.sirable.  On  the  other  hand,  those  who  most 
fret|uently  require  the  nidical  operation  are  unfavorable  subjects  for  operation. 
These  are  usually  corpulent,  having  both  cardiac  and  renal  disease.  The 
occurrence  of  strangulation  in  this  class  of  ca,ses  is  attended  by  a  grave  prog- 
no.sis.  I';vcn  with  simple  irreducibilitv  present,  the  necessity  for  a  prolonged 
oper;ition  in  (irder  (o  clear  the  protruded  mass  of  the  extensive  adhesions 
frequently  i)reRi'nt.  and  the  difliculties  attending  the  effort  to  replace 
the  \iscern  within  an  ab<lominal  cavity  contracted  by  depositions  of  fat.  com- 
bine to  rentier  the  radical  cure  b>'  operation  in  this  class  of  cases  one  of  con- 
siderable risk. 

In  the  presence  of  ulceration  of  the  coverings  of  the  hernia  the  surgeon 


199 


may  conscientiously  advise  operative  interference,  and.  with  the  desire  iw  the 
IHirl  of  the  patient  to  rid  himself  of  the  burden  of  an  irreducible  umbilic  heinia 
of  unwieldy  size,  he  may  consent  to  undertake  the  o])eration,  with  all  its  risks. 
In  the  face  of  strangulation,  the  patient's  best  chance  lies  in  immediate 
hcmiolomy. 

Whenever  time  will  permit,  the  patient  should  be  subjected  to  a  rigid  and 
pnilonffnd  preliniinarj-  preparation  with  the  \iew  of  reducing  the  amount  of  fat 
present  in  the  Btructures  within  the  sac  antt  also  that  which  has  lieen  deposited 
in  ihfi  PKvity  of  the  abdomen  in  the  prolonged  absence  of  a  portion  of  its  norma! 
contcntB,  Kcsides  the  diet  and  exercise  necessar.'  for  this,  attention  to  the 
cardiac  and  renal  organs  ie  eissential.    The  operation  itself  is  designed  to  cure 
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the  extirpation  of  the  t- 


and 


the  condition  by  the  return  of  the  > 
ohliiemtiiiii  of  the  hernial  aperture. 

Two  vertically  plaeod  clliptit^-shaped  incisions  are  made  to  include  the  pro- 
triLiion,  theumhilictiH.  and  any  points  of  lUceration  that  may  be  present.  These 
arr  deepened  in  the  fatty  and  fascial  structures  outside  the  hernia  on  cacli  side 
of  the  latter  until  the  muscular  wall  of  the  abdomen  is  reached  (D  e  I  a  t  <>  u  r) 
(Fig.  557).  If  the  shape  and  size  of  the  hernia  require  it.  the  ellipse  may  be 
tnuMnvraeiy  placed  (M  a  y  o). 

At  ihf  fH>inl  where  the  incisions  meet  below  the  protrusion  if  (h<-ic  are 
^-ertically  placed,  or  at  a  point  just  below  the  umbilic  ring  if  the  imi-iions 
mtr  inuLivetsely  plaeed,  thealwhimen  is  opened  bo  as  to  admit  of  the  iiitniduc- 
ti>»n  of  the  index-finger  of  the  left  hand.  With  this  as  a  guide  ihe  entire 
ihirknesa  of  the  marfrins  of  the  ring  is   incised  from  without  througli  the 
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incisions  already  carried  down  to  the  musculo-aponeurotic  structures.  By  this 
means  the  entire  hernial  mass  is  freed  and  lifted  forward  and  the  wound  and 
abdominal  cavity  at  once  protected  by  gauze  compresses.  The  surgeon  now 
strips  away  the  sac  and  its  coverings,  ligating  and  excising  omentum  when 
necessar\'  to  effect  this.  Adherent  intestine  must  be  carefullv  dealt  with  and 
special  precautions  taken  against  infection  from  portions  of  ulcerated  skin 
present.  As  the  separation  of  the  hernial  contents  is  completed  the  latter 
are  returned  to  the  abdomen. 

In  large  hernias  the  margins  of  the  recti  are  usually  considerably  separated. 
The  margins  of  the  wound  are  divided  in  such  a  manner  as  to  separate  these 
into  two  layers  so  that  the  muscular  tissue  in  the  entire  length  of  the  wound  is 
exposed.  These  layers  are  now  sutured  separately  with  the  crossed  or  re- 
movable layer  suture  of  silkworm-gut.  Interrupted  sutures  of  chromicized 
catgut  are  applied  to  the  edges  of  the  aponeurosis  so  as  to  insure  accurate 
coaptation  of  its  edges. 

If  the  difficulties  usuallv  encountered  in  these  cases  are  considered,  the 
above  method  of  operating  is  comparatively  rapid,  and  is  specially  valuable  in 
strangulated  cases  so  frecjuently  the  seat  of  rapid  gangrene  of  intestine,  since  it 
permits  immediate  isolation  of  the  gangrenous  and  hence  septic  parts  and 
prevents  soiling  of  the  general  peritoneal  cavity. 

When  the  transversely  placed  elliptic  incisions  of  Mayo  are  employed, 
after  excision  of  the  sac  and  disposal  of  its  contents,  the  further  steps  of  the 
operation  include  (1)  separate  suture  of  the  peritoneum;  (2)  the  clearing  of  the 
aponeurosis  of  the  external  oblique  a  sufficient  distance  to  permit  the  folding  of 
the  upper  portion  over  the  lower  for  an  inch  or  more;  (3)  the  overlapping  or 
overfolding  of  the  aponeurosis  in  such  a  manner  as  to  bring  in  the  transverse 
direction  the  double  line  of  sutures  by  which  it  is  secured  so  that  the  opening 
in  the  musculoaponeurotic  structures  is  completely  and  effectually  closed;  (4) 
suture  of  the  fat  layer  with  interrupted  catgut  sutures;  (5)  suture  of  the  skin. 

In  order  to  effect  the  overlapping  of  the  aponeurosis  the  original  opening 
left  by  the  excision  of  the  sac  may  be  enlarged  laterally  in  both  directions.  The 
lower  edge  of  the  opening  is  brought  well  up  beneath  that  portion  of  the  apo- 
neurosis lying  above  the  opening,  where  it  is  secured  by  mattress  sutures  of  silver 
wire.  The  latter  are  so  placed  that  their  twisted  ends  lie  between  the  surfaces 
of  the  aponeurosis.  These  ends  should  be  left  only  sufficiently  long  to  prevent 
untwisting  and  rolled  upon  themselves  so  that  the  rough  cut-off  ends  do  not 
irritate.  The  upi)er  edge  is  now  brought  down  and  sutured  in  position  by 
chromicized  catgut. 

The  patient  should  be  kept  in  bed  for  at  least  a  fortnight  after  the  removal 
of  the  sutures,  or  beyond  the  third  week  after  the  operation,  and  be  instructed 
to  wear  for  an  indefinite  period  a  suitable  abdominal  belt  or  support.  The 
tendency  to  relapse  is  very  great  in  these  cases. 

Incarceration^  or  fecal  obstruction  in  an  umbilic  hernia,  is  of  not  un- 
common occurrence,  from  the  fact  that  these  hernias  frequently  contain  large 
intestine.  This  condition  should  be  dealt  with  on  the  same  general  principles 
as  fecal  impaction  elsewhere,  high  enemas  and  gentle  taxis  or  kneading  being 
emi)loyecl.  Should  symptoms  of  strangulation  come  on,  these  measures  must 
be  abandoned  and  the  case  suhniittod  to  imme<liate  operation. 

Strangulated    Umbilic    Hernia.— Strangulated   umbilic   hernia   in  the 
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adult  offers  a  ven'  grave  prognosis.  It  usually  occurs  in  subjects  whose  pliysi- 
cal  condition  renders  them  unfit  for  an  operation  of  any  sort.  They  are 
generally  corpulent,  with  large  and  irreducible  hernias  of  long  standing.  The 
strangulation  is  usually  hyperacute,  with  the  gut  imprisoned  within  a  loculus, 
and  early  gangrene  is  the  rule. 

The  treatment  consists  of  immediate  resort  to  operation.  With  the  s_\inp- 
tomti  of  strangulation  present,  it  is  but  little  short  of  homicide  to  apply  taxis, 
because  of  the  valuable  time  lost  and  of  the  diingera  of  the  procedure  itself. 
The  plan  of  the  operation  should  be  on  the  lines  already  laid  down  for  the 
radii'al  cure,  which,  as  previously  stated,  offers  special  advantages  in  strangu- 
lated cases. 

VENTRAL  HERNIA 

Protrusions  which  occur  in  the  anterior  al>ilominal  wall  in  localities  other 
thoji  the  inguinal,  femoral,  and  umbilic  regions  are  called  ventral  hcniia.-'. 
While  there  may  be  a  congenital  predisposition  to  ventral  hernias,  yet  they  are 
alviayt*  acquired.  They  may  develop  spontaneously,  in  which  case  the  jiro- 
tni^ion  tnketn  place  most  commonly  in  the  linea  alba;  rarely,  however.  the\' 
occur  in  the  lineae  semilunares  or  the  hneae  transversae.  Or,  they  ina_\' 
develop  as  a  result  of  the  weakening  and  stretching  of  the  cicatricial  tissue 
at  the  site  of  a.  wound  of  the  abdominal  walls,  the  so-called  traumatic  ventral 
heniiaf-.  The  first  named  are  found,  as  a  rule,  above  the  umbilicus  in  mules, 
HDce  the  interval  between  the  recti  muscles  is  most  marked  at  this  point. 
In  women  above  thirty  and  in  those  who  have  borne  children  there  is  a  ten- 
dency to  separation  of  the  recti  below  the  navel  as  well.  An  abtlominal 
hernia  may  produce  a  similar  separation  in  the  male.  Traumatic  hernia 
may  occur  at  any  point. 

Diastasis  of  the  recti,  as  well  as  separation  of  the  muscular  structures  at 
any  part  of  the  alxlominal  wall,  may  be  recognized  by  placing  the  patient 
in  the  fw;uinbent  [wsition  and  directing  him  to  lift  the  head  and  shoulders, 
or  the  lower  extremities  with  the  knees  extended.  A  vertical  swelling  apjiears 
in  the  nicthun  line,  and  the  edges  of  the  separated  recti,  showing  a  hiatus  in 
the  muscular  structures,  can  be  readily  made  out. 

The  treatment  of  spontaneous  \'entral  hernia  in  the  linea  alba  consists 
in  the  use  of  an  abdominal  support,  and,  in  some  instances,  of  an  umbilic 
truM*  in  addition.  If  the  protrusion  is  lai^  and  gives  rise  to  much  incon- 
venience, or  if  the  wearing  of  a  support  is  irksome,  an  operation  designed 
lo  bring  about  a  radical  cure  may  he  performed  on  the  same  general  lines 
aa  for  umbilic  hernia.  If  strangulation  occurs,  this  is  likely  to  be  very 
Acute  and  should  be  treated  by  prompt  operation,  without  previous  recourse 
to  taxis.  Only  the  simplest  form  of  abdominal  support  is  necessary  and  that 
only  for  the  first  tew  weeks  after  an  operation  for  spontaneous  ventral  hernia. 

Hernial  swellings  in  the  lineae  semilunares  and  lineae  transversae  are  usually 
ttM>  mult  of  protrusion  of  fat  through  the  fibrous  structures  at  the  site  of  a 
eoneenital  or  acquired  separation  of  the  fibers  comprising  these.  They  may 
givr  ri[*e  to  lo*'UI  pain  and  disturbances  of  the  ahmentary  tract,  in  which  case 
tfa^y  should  be  treated  operatively. 

Tratimalic  ventral  hernia  may  occur  after  operation,  or  after  any 
l&rgF  penetrating  wound  of  the  anterior  abdominal  walls.     The  injudicious 
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division  of  ma=cular  tissues  in  l&parotomy  incisioiis.  imperfect  suture  after 
the  latter,  the  occurrence  of  suppur&tion  in  a  pn^Krly  sutured  abdominal 
incb-ion.  the  necesrdty  for  drainage  after  abdominal  operaticxis.  the  occurrence 
of  nieteori-m.  too  eariy  -Ftrain  on  the  scar  or  the  absence  of  proper  support  to 
the  suture  line,  are  the  common  causes.  Traumatic  ventral  hernias  are  less 
fre^^juently  ol>f%r\'ed  in  the  young  than  in  middle-aged  and  old  persons. 

The  treatment  of  traumatic  ventral  hernia  consists  in  the  application 
of  an  abrjominal  support  with  a  properiy  adjusted  pad.  VThile  a  cure  cannot 
Yte  hof je^l  for  by  this  means,  increase  in  the  size  of  the  protrusion  may  some- 
times \je  prevente^l.  In  nonatrophic  cases,  in  which  the  muscular  structures 
surrounding  the  aperture  are  comparatively  firm,  particularly  if  the  patient 
in  young,  the  cicatricial  tLscnie  should  be  removed  by  an  elliptic  incision,  the 
margins  of  the  afierture  split  so  as  thoroughly  to  expose  the  muscular  layer, 
and  the  parts  resuturd. 

Wlif-n  tFie  j;rot  fusion  is  of  ver>-  large  size  it  may  become  subject  to  the 
complications  whirh  occur  in  umbilic  hernia,  such  as  incarceration,  strangru- 
lation.  intfrstinal  ob.struction  ari.sing  from  the  presence  of  adhesions  within 
the  .sac.  and  ulcerations  of  the  skin  coverings  thinned  from  combined  pressure 
from  within  and  without,  and  may  demand  operative  interference. 

OBTURATOR  HERNIA 

A  hernial  protrusion  sometimes  makes  its  way  through  the  obturator 
foramen  of  the  innominate  bone  and  thence  into  the  upper  part  of  the  thigh. 
The  extrajxjritoneal  connective  tissue  and  pelvic  fascia  are  carried  in  front 
of  the  parietal  peritoneum,  the  protrusion  finally  passing  upward  and  for- 
ward alx)ve  the  upf)er  margin  of  the  obturator  muscle,  where  it  lies  behind 
the  j>ffctineu.s.  The  obturator  arter}'  and  ner\'e,  when  in  their  usual  loca- 
tion, lie  on  the  outer  side  of  the  neck  of  the  hernial  sac;  they  are  occasionally 
found  in  fnmt  of  the  swelling. 

This  form  of  hernia  is  most  frequently  met  with  in  elderly  women,  more 
particularly  in  those  who  have  l)ome  children,  and  in  those  who.  having  l)een 
previously  stout,  have  accjuired  a  general  laxity  of  fiber  from  rapid  loss  of 
flesh.  It  is  rarely  recognized  before  the  occurrence  of  strangulation  and 
may  escayw  detection  altogether  unless  the  cause  of  the  intestinal  obstruction 
is  reveal(?<l  by  exploratory'  laparotomy.  In  the  rare  cases  in  which  a  swelling 
is  found  in  the  upper  part  of  Scarpa's  space,  or  below  and  to  the  inner  end 
of  Poupart's  ligament,  the  protrusion  may  be  mistaken  for  a  femoral 
hernia.  Pain.  refernMl  to  the  distribution  of  the  obturator  ner\-e,  may  be 
pres(int.  In  exainination  for  an  obturator  hernia  the  thigh  should  be  palpated 
from  the  inner  asf)ect,  when  the  tumor  may  sometimes  be  felt  just  below 
and  heliind  tiie  origin  of  the  a<lductor  longus  muscle.  Exploration  of  the 
obturator  foramen  on  its  inner  surface  by  means  of  the  finger  in  the  vagina 
or  rcM'tuin  may  assist  in  the  diagnosis. 

In  the  treatment  of  obturator  hernia  trusses  are  of  no  avail,  even  if  the 
condition  has  l)een  diagnosed.  Moreover,  such  a  large  proportion  of  these 
cases  Ixjcoine  the  subjects  of  fatal  strangulation  that  it  is  well  worth  while 
to  consider  the  (juestion  of  oj)eration  designed  to  bring  about  a  radical  cure. 
In  strangulated  cases  the  imprisonetl  intestine  should  be  released  from  the 
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abdominal  side  through  a  laparotoiny  incision  made  either  in  the  median 
Une  or  in  the  corresponding 
hnea  semilunaris.  In  incis- 
ing the  ring  the  knife  should 
be  directed  downward  and 
somewhat  inward  in  order  to 
avoid  iniur\-  to  the  artery. 
In  withdrawing  the  contents 
of  the  sac  care  should  be 
taken  not  to  infect  the 
general  peritoneal  cavity  by 
the  contents  of  a  gangrenous 
and  perforated  knuckle  of 
intestine. 

LUMBAR  HERNIA 
This  somewhat  rare  va- 
riety of  hernia  occurs  behind 
one  or  the  other  linea  semi- 
lunaris ami  between  the  last 
rib  and  the  crest  of  the  ilium. 
In  congenital  cases  the  con- 
dition is  due  to  deficiency  in 
the  niu.'tculur  <levelopmcnt  in 
this  locality,  an(i  may  l>e  bi- 
lateral. Weakening  of  the 
mu.«cular  structures,  the  re- 
sult of  o|)cnitive  attacks  on 
the  kidney,  or  a  suppurative 
process  arising  from  hip- joint 
disea.-<e  or  from  osteomyelitis 
of  the  pelvic  bones,  is  the 
usual  caiLsc  of  the  acquired 
variety  (traumatic  lumbar 
hernia).  .\  true  spontaneous 
lumbar  hernia  was  formerly 
suppose<l  to  occur  at  the 
triangle  of  Petit,  a  three- 
cornered  space  formed  by 
the  crest  of  the  ilium,  the 
latis.'^inius  dorsi  and  the  ex- 
ternal obli()ue  muscles  (I'lg. 
S58).  and  filled  by  the  inter-  _ 

nal    oblique,    and     the    trans-       cie:  «.  ■lut«i»'m»xima.  mumlel   7,  itlutp'^»rlM>i  k,  bIui.-ii'' 
Ven>alis     muscle     and     fascia.        II.Kk*' tR>chan'ler;'l£,  >FJ>IiriirlF'ry:    in.  (pmplli»!.ii|HTi..r 

The  protrusion  is  much  more     o!ukI«!  leiKimiLc  ■"frte*™""  '"'""'■    "  '™"* 

likely  to  occur,  however,  in 

the  superior  lumbar,  or  Braun's  space  (Kig.  558),  a  pap  below  the  l;ii-t 
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rib,  bounded  in  front  by  the  external  oblique  muscle,  above  by  the  posterior 
inferior  portion  of  the  serratus  and  the  point  of  the  twelfth  rib,  on  the  inner 
side  by  the  sacrolumbalis,  and  below  by  the  internal  oblique.  Here  the 
aponeurosis  of  the  transversalis  abdominalis  is  supported  only  by  the  latis- 
simus  dorsi.* 

The  diagnosis  of  lumbar  hernia  must  be  based  on  the  presence  of  an 
elastic  swelling  presenting  the  usual  characteristics  of  hernia  and  occurring  in 
the  lumbar  region. 

The  hernial  mass  is  usually  easily  reducible  and  rarely  becomes  strangulated. 
The  condition  is  to  be  differentiated  from  (1)  lipomas;  (2)  fibromas;  (3)  abscesses. 
The  last  named  are  of  special  importance,  since  an  incision  for  supposed  abscess 
would  be  a  serious  and  probably  a  fatal  error. 

The  treatment  consists  in  the  application  of  a  suitable  support  or  belt. 
Owen  operated  for  radical  cure  by  closing  the  hernial  opening  with  catgut 
sutures,  and  K  ii  s  t  e  r  by  an  osteoplastic  flap  (skin,  muscle,  and  bone),  from 
the  region  of  the  ilium. 

SCIATIC  HERNIA 

This  form  of  hernia  may  protrude,  first,  through  the  great  sciatic  foramen 
alongside  the  superior  gluteal  artery;  second,  through  the  same  foramen 
alongside  the  inferior  gluteal  arter}^;  third,  through  the  lesser  sciatic  foramen. 
The  most  important  anatomic  distinction  between  this  condition  and  perineal 
hernia  consists  in  its  point  of  escape  from  the  pelvis  above  the  sacrosciatic 
ligament.  Ik)th  varieties  finally  make  their  appearance  at  the  lower  edge  of 
the  gluteus  maximus  (Fig.  558).  As  the  sciatic  hernia  increases  in  size  it 
passes  from  beneath  the  lower  edge  of  the  gluteus  maximus  and  reaches  the 
upper  and  posterior  part  of  the  thigh.  The  hernial  protrusion  is  probably 
due  to  some  congenital  deficiency  in  this  region.  The  hernia  is  usually  small 
and  sometimes  no  external  swelling  is  present,  though  it  has  been  observed  as 
large  as  a  child's  head.  Besides  intestine  and  omentum,  the  ovar}'  and  bladder 
have  been  found  in  the  sac.  Strangulation  occurs  in  about  35  per  cent  of  the 
cases. 

In  the  differential  diagnosis  this  condition  is  to  be  distinguished  from 
such  gluteal  tumors  as  cysts,  hematomas,  abscesses,  lipomas,  and  aneurisms. 

Treatment. — In  case  of  strangulation  it  is  best  to  release  the  imprisoned 
viscera  from  the  i>elvic  side  through  a  median  laparotomy  incision.  An  op)era- 
tion  for  radical  cure  may  be  undertaken  either  from  without  or  from  the  pelvic 
side;  the  former  route  would  probably  prove  to  be  the  less  difficult.  Attempt4s 
to  employ  truss  pressure  usually  result  in  failure. 

*  This  space  is  sometimes  known  as  Lesshaft's  triangle.  Its  upper  portion  is  the 
thinnest  part  of  the  hiteral  hmil)ar  region,  the  weakness  of  which  is  still  further  increased 
where  the  twelfth  intercostal  nerve,  or  the  sul)costal  vessels  and  nen'es  are  transmitted. 
This  is  ii  favorite  point  for  tlie  protnision  of  a  hmil)ar  hernia,  as  well  as  for  the  formation 
of  an  aperture  for  the  passage  of  a  cold  abscess  from  the  upper  dorsal  region.  In  the  tendi- 
nous portion  of  the  latissim\is  dorsi  close  above  the  crest  of  the  ilium  there  are  also  some- 
times found  large  openings  for  the  passage  of  the  luml)ar  branch  of  the  iliolumbar  artery 
and  vein,  which  may  likewise  give  opportunity  for  the  passage  of  cold  abscesses  and 
lumbar  hernias    (B  a  r  a  c  z   and   B  u  r  z  n  y  s  k  i). 
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PERINEAL  HERNIA 

The  protrusions  which  inBke  their  way  toward  the  perineum  through  the 
funnel-shaped  muscular  layer,  consisting  of  the  coccygeus  and  the  pubic  and 
iliae  jwrtions  of  the  levator  ani  and  called  the  pelvic  floor  or  diaphragm,  are 
known  a*  perineal  hemiaa.  An  opening  is  left  in  the  pelvic  diaphragm  for  the 
psasage  of  the  urogenital  tract,  and  not  infrequently  a  narrow  slit  e.>asts,  in 
addition,  Iielween  the  coccygeus  and  the  iliac  portion  of  the  levator  ani.  The 
protrusion  passes  through  the  pelvic  diaphragm  either  through  this  opening 
or  through  the  fibers  of  the  levator  ani  itself.  Simple  perineal  hernia  occurs 
utmost  exclusively  in  males;  the  protru.sion  passes  downward  until  arrosted 
by  the  skin.  ^Tien  arrested  by  the  rectum,  it  is  called  a  rectal  hernia.  This 
variety  occurs  in  both  sexes.  When  it  takes  a  direction  toward  ihc  v^igina, 
it  is  csUkI  a  vaginal  hernia.  In  the  variety  known  as  pudendal  hernia,  the 
protrusion  in  arrested  by  the  posterior  portion  of  the  labia  majora. 

The  most  important  predisposing  cause  of  perineal  hernia  is  a  congenital 
deepening  of  the  cuUle-aac  of  Douglas  (the  rectovesical  fold  of  the  jDeri- 
toneum  in  the  male,  and  the  rectouterine  fold  in  the  female,  E  b  n  e  r).  By 
mechanic  violence,  as.  for  instance,  a  fall  from  a  height,  the  peritoneum  is 
forced  into  the  sj)ace  between  the  coccygeus  and  the  levator  ani,  and  a  hernial 
Bsc  ia  formed;  or.  an  already  farmed  peritoneal  pocket,  either  at  the  same 
point  or  in  a  congenital  slit  in  the  levator  ani.  Ijecomes  suddenly  filled  with 
inteetinc. 

A  perineal  hemiamay  make  its  appearance  under  one  of  the  following  f(irhis: 
(1)  The  bcjnia  pa:«ses  down  between  the  bladder  and  the  rectum  in  the  mate 
and  appears  as  a  rounded  eminence  of  the  skin  in  the  perineum.  In  nomcn  it 
develops  lietween  the  uterus  and  the  rectum,  and  appears  either  in  thoncighimr- 
hnod  of  the  anus  or  at  the  posterior  portion  of  the  labia  majora.  Wticn  It 
pactwA  between  the  anua  and  the  tuberosity  of  the  ischium,  it  will  emerge  iit  the 
lower  olgc  of  the  gluleus  maximus,  as  in  the  case  of  ischiatic  hernia.  (2) 
The  bemia  may  pass  in  the  direction  of  the  rectum  or  vagina,  and  force  these 
Strurlures  forward  and  outward,  thus  giving  rise  to  the  hemiiil  i>riiLi|Jse 
of  It  o  s  c  .  lleclal  hernias,  and  in  women,  posterior  vaginal  hcmiius.  :iri.-ic  in 
this  manner,  (H)  The  jieritoneal  protrusion  in  women  may  pass  intn  the 
spMX  between  the  ut«nis  and  the  bladder,  causing  a  hernial  prolapse  of  the 
anterior  vaginal  wall  (anterior  vaginal  hernia). 

The  diagnosis  of  |>crineal  lieniia  is  of  great  practical  importance,  iiarticu- 
luly  when  it  is  to  be  differentiated  from  rectal  polypus  or  an  abscess.  The 
^avity  of  an  error  in  this  particular  need  only  to  be  mentioned  lo  \ic  ap- 
{neriated,  anco  injur*-  to  the  small  intestine  from  a  ligature  or  C-crascur,  or 
■n  ineision,  would  l>e  quite  likely  to  pro\D  fatal. 

Treatment. — lOxtcmal  pressure,  aided,  if  necessary,  by  one  or  two 
fingMS  in  the  rectum  or  vagina,  is  generally  sufficient  to  reduce  the  contents  of 
ihe  nac.  A  suitable  perineal  support,  supplemented  by  a  pessary,  umy  be 
applied.  Strangulation  sliouid  iw  treated  at  first  by  attempts  at  redudion, 
Mnrv  this  i»  usually  easily  effected.  If  o|)erat!ve  measures  become  tifccssar>' 
the  difficulties  of  reaching  the  hernial  aperture  from  without  will  imjicl  the 
mt^in  In  rewrt  to  Uparotoniy.  ( >i>eratioii3  designed  lo  effect  a  radical  cure 
are  cairied  out  with  great  difficulty,  and  experience  in  this  respect  is  wanting. 
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DIAPHRAGMATIC  HERNIA 

In  this  form  of  hernia  the  abdominal  viscera  are  protruded  into  the  cavity 
of  the  chest.  Congenital  defects  in  the  muscular  apparatus  of  the  diaphragm 
constitute  tlie  predisposing  cause  and  pressure  on  the  abdomen  the  most 
common  exciting  cause  of  this  condition.  Protrusions  occurring  after  birth 
tlirough  pre-existing  congenital  defects,  as  well  as  traumatic  cases  due  to  stab 
and  gunshot  wounds  and  crush  injuries,  are  included  in  a  separate  group  and  are 
known  as  the  acquired  form.  A  sac  may  or  may  not  be  present  in  the  cases 
occurring  at  birth  or  in  those  acquired  cases  of  congenital  origin ;  in  the  trau- 
matic form  a  sac  is  usually  wanting.  If  a  peritoneal  covering  of  the  hernia  is 
present,  the  hernia  is  called  a  true  hernia;  if  absent,  it  is  called  a  false  one. 
The  presence  or  absence  of  a  sac  will  depend  on  whether  the  diaphragm  is 
comi)letely  perforated  or  not. 

Diagnosis. — In  spite  of  the  not  unimportant  number  of  cases  recorded 
(488;  T  h  o  m  a  ,  ( 1  r  o  s  s  e  r),  the  diagnosis  in  the  living  has  not  been  made 
more  than  half  a  dozen  times.  Digestive  disturbances  play  an  important 
part  in  the  symptomatology,  on  account  of  the  frequency  with  which  the 
stomach  is  displaced  into  the  thoracic  cavity  in  diaphragmatic  hernia.  The 
tympanitic  note  and  absence  of  breath  sounds  on  the  corresponding  side  of  the 
chest  simulate  the  signs  of  pneumothorax.  The  former  is  increased  by  dis- 
tention of  the  stomach  or  inflation  per  rectum.  The  greater  frequency  of 
occurrence  on  the  left  side  renders  displacement  of  the  heart  to  the  right  a 
noteworthy  symptom.  The  occurrence  of  intestinal  obstruction  in  acquired 
traumatic  cases,  of  extreme  dyspnea  in  cases  of  large  protrusions,  and  Anally 
of  fatal  cyanosis  are  characteristic  signs. 

H  i  r  s  c  h  ,  in  a  case  of  diaphragmatic  hernia  in  which  the  diagnosis  was 
already  made,  confirmed  the  latter  in  an  interesting  manner  by  means  of  the 
Rontgen  rays. 

Treatment. — This  is  usually  too  late  to  be  of  service.  In  strangulated  cases 
immediate  laparotomy  antl  replacement  of  the  intestines  by  traction  are 
indicated.  It  has  been  pr()j)()sed  to  enter  the  chest  through  a  horseshoe- 
shajied  incision,  then  to  turn  back  a  flap  and  resect  the  ribs  to  a  sufficient 
extent  to  gain  access  to  the  viscera  which  are  to  be  replaced,  and  subse- 
quently to  close  the  hernial  opening  by  suturing  (P  e  r  m  a  n).  In  congenital 
cases,  with  a  large  passage  of  viscera  into  the  thorax,  replacement  is  impos- 
sible on  account  of  the  contraction  of  the  abdominal  cavity  and  the  consequent 
want  of  room  to  return  them. 


INTERNAL  HERNIAS 

These  include  those  protrusions  of  the  abdominal  viscera  into  physiologic- 
ally preformed  {Mjritoneal  pouches  or  sacs  within  the  cavity  of  the  abdomen. 
The  term  does  not  include  the  j)assage  of  viscera  into  peritoneal  pouches  or  be- 
neath bands  having  their  origin  in  j)athologic  processes,  such  as  adhesions,  etc. 

Internal  hernia  may  occur  (1)  through  the  foramen  of  Winslow;  (2)  into  the 
duodenojejunal  fossa;  (3)  into  the  retrocecal  fossa;  (4)  into  the  intersigmoid 
fossa;  (."))  beneath  an  abnormally  developed  lateral  vesico-umbilic  fold. 

Hernia  through  the  Foramen  of  Winslow. — The  omental  bursa  may  be 
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corutitlerwl  as  the  previoualy  formed  sac  of  an  internal  henila,  tlioui^h,  on 
afoount  of  the  narrowness  of  the  epiploic  foramen,  or  the  for:inie!i  of 
Winslow,  and  the  relations  of  the  opening  to  the  liver  and  the  truiis\-erse 
rolon  and  its  mesenterj',  a  hernia  in  this  situation  is  rare.  Arconliuf;  to 
Maydl.  it  has  lieen  observed  eight  times:  one-half  of  the  cusps  were 
strangulated.  Either  an  abnormal  length  of  mesentery  or  an  excessive  drag- 
ging oD  the  normal  attaRhments  of  the  large  intestine  must  exist,  in  order  to 
permit  the  entrance  of  a  portion  nf  intestine  into  the  omental  bursa. 

Herota  into  the  Duodenojejunal  Fossa, — The  duodenojejunal  fossa  of 
Brodiko  (I'ift.  Oo'J)   is  one  of  a  seric'S  of  peritoneal  pockets  more  or  less 


ccmsUintly  found  at  the  fKiint  of  junction  of  the  duodenum  with  the  jejunum. 
This  Uuwx  itt  diMiiiguialiod  from  tliu  others  by  the  fact  that  the  Inferior  mcsen- 
tmc  vein  Mtd  Mimettmes  the  arteria  cnlica  sinistra  passes  along  its  ujiper 
border.  InAscboff's  case  the  o|X>niiig  wits  found  between  these  ve^sscls. 
Tbe  ocfuiTcnce  of  a  hemia  in  this  locality  depends  on  the  presence  of  a  con- 
gmitally  deep  fissure  in  the  peritoneal  investment,  which,  in  later  life,  is  con- 
\-ertod  into  ti  ny*3«  or  fossa  by  the  entrance  nf  the  neighboring  viscera.  In 
rare  cases  the  hernia  forms  to  the  riglit  of  the  median  line.  Nearly  the  entire 
snail  inWwline  may  enter  the  fo,ssa  {Fig.  560). 

Hemu  into  the  Retrocecal  and  Ileoappeodicular  Fossae.— Then-  are 
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three  diatinct  peritoneal  depressions  in  the  neighborhood  of  the  cecum.  The 
first  ia  formed  Itohind  the  pecum,  where  the  parietiil  peritoneum  is  reflected  on 
the  anterior  aurfiice  of  the  cecum,  in  the  foUl  known  as  the  plica  ceealis.  It  is 
sometimes  extended  into  ii  recess  or  fossa,  called  the  retrocecal  fossa.  The 
second  is  hut  a  shght  doprossion.  lying  to  the  median  side  of  the  cecum,  and 
is  of  no  practical  importance,  since  a  heniia  at  this  point  has  never  boon  ol>- 
ser\'cil.  It  is  called  the  superior  cecal  fossa.  The  third  depression  is  formed 
by  the  plica  iliocecalis  as  it  passes  in  a  bridgelike  manner  from  the  mesoap- 
pcndix  to  the  anterior  nsi)ect  of  the  ileum,  and  is  called  the  inferior  cecal  <ir 
ileoappcndipular  fossa  (Fig.  ,501).  Hernia  into  the  retrocecal  fossa,  as  well  aa 
into  the  ileoap|)endicular  fossa,  is  exceedingly  rare. 


Hernia  into  the  Intersigmoid  Fossa. — A  small  peritoneal  jKiuch  is  some- 

iiii-s  found  lying  l)eliiiKl  llie  ixTitoneum,  with  its  ojK'ning  at  the  nM)t  of  the 
(■-•w-nlcry  of  llic  sigmoid  iicxiire  of  the  I'lilon,  and  is  called  the  intersigmoid  fossa 
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the  levator  ani  and  give  rise  to  a  jx^rineal  hernia. 


THE   KIDNEYS 

The  symploms  of  internal  hernia  are  in  no  manner  characteri: 

Ieven  when  incarceration  or  strangulation  has  taken  place,  these  differ 
from  the  clinicul  picture  of  intestinal  obstruction. 
The  treatment  consists  in  pmmptly  opening!  the  abdomen  a 
intestinal  olwtniction  from  thic  cause  or  from  any  otlier  cau'^e  is  i. 
The  oblit^riitinii  nf  tlip  p:,r.  particularly  in  the  ciisr  of  the  hi-rnias  in 
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region,  as  well  as  in  the  intersigmoid  variety,  is  best  effected  by  packing  with 
jiienle  gauze  (8  u  1 1  a  n),  eince  closure  of  the  hernial  opening  by  suturing  may 
le^to  the  fomialion  of  a  peritoneal  cyat  at  this  point,  with  fatal  obslruction 
fmm  pressure  upon  the  intestine  (R  e  i  s  e  .  S  c  h  o  1 1).  In  the  other  varieties 
of  internal  Iwmiu  complete  closure  of  the  hernial  opening  by  suturing  may  be 
attempted. 

THE  KIDNEYS 

Sobparictal  Injuries.— Thest'  may  vary  from  a  slight  contusion  to 
extensive  rupture  of  the  organ.  The  cortex  is  almost  invariably  involved  in 
cmi  alifibt  ruptures.  The  most  inumion  causes  of  subparietat  injurii^s  are 
fclows,  kirkd,  crushing  between  moving  bodies,  the  compression  of  the  trunk 
"between  resisting  bodies,  falls  from  a  height,  and  the  forcible  doubling  up  or 
fieiuling  of  the  trunk  (Morris).  The  rupture  is  ordinarily  stellate  and 
transrene.  and  extends  into  the  pelvis.  In  the  majority  of  cases  hemorrhage 
taker  place  in  the  circuniremU  connective  tisime.  With  complete  rupture  the 
bemorrhoge  is  c^tnaiderable  and  death  may  rapidly  ensue,  particularly  if  the 
peritoneftl  covering  is  also  torn.     In  other  cases  the  blood  ia  poured  out  1>ehind 
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the  peritoneum.  Slight  lacerations  of  the  pelvis  or  ureter  may  lead  to  occlusion 
and  consequent  hydronephrosis.  More  extensive  injuries  to  these  parts  may 
lead  to  retroperitoneal  extravasations  of  blood  and  urine,  and  subsequent 
abscess.     Both  organs  may  be  injured  at  the  same  time. 

The  symptoms  are  as  follows:  (1)  Shock  and  collapse,  if  the  injur>'  is  great 
and  hemorrhage  considerable.  (2)  Hematuria.  This  may  be  absent  in  ex- 
tensive injuries  and  present  when  but  slight  injury  has  taken  place.  In  some 
cases  blood-clots,  molded  in  the  shape  of  the  ureter,  are  passed  during  the  first 
two  days.  Microscopic  casts  of  the  uriniferous  tubules  may  be  found.  The 
hematuria  usually  ceases  in  from  two  to  five  days,  but  it  may  continue  for 
several  days  or  a  week  or  more,  and  yet  recovery  ensue.  (3)  Pain  in  the  renal 
region  or  in  the  abdomen  in  front,  radiating  to  the  testicle,  groin,  or  thigh. 
If  the  peritoneal  covering  is  torn  and  blood  escapes  into  the  peritoneal  cavity, 
pain  in  the  abdomen  will  be  a  marked  feature.  If  the  ureter  is  plugged,  there 
may  be  renal  colic.  (4)  Frequent  and  painful  micturition.  (5)  Diminution 
of  urine  if  one  kidney  is  extensively  injured,  or  if  the  ureter  is  plugged  with  a 
clot,  and  total  suppression  if  both  organs  are  severely  injured  or  the  renal 
vessels  plugged.  In  aseptic  cases  the  temperature  rises  slightly,  100^  to  102®, 
and  falls  in  a  few  davs. 

Death  may  ensue  even  after  a  day  or  two,  from  persistent  hemorrhage. 
Peritonitis  may  take  place  from  a  rupture  of  the  peritoneal  covering  communi- 
cating with  the  pelvis  of  the  kidney  and  extravasation  of  blood  and  urine:  or 
later  on.  by  infection  from  tlie  retroperitoneal  connective  tissue.  Perinephritic 
suppuration  may  occur.  Retention  of  urine  in  the  kidney  from  plugging  of  the 
ureter  by  a  blood-clot  may  lead  to  hydronephrosis,  pyonephrosis,  pyeloneph- 
ritis, or  renal  ai)scess.  Recover^'  may  follow  even  quite  extensive  rupture. 
The  liver  and  spleen  arc  freciuently  injured  at  the  same  time  and  fractures  of 
the  vertebrae  and  ribs  niav  occur.  Retention  of  urine  in  the  bladder  mav 
result  from  j)lugf]:ing  of  tlie  urethrovcsical  orifice  by  a  blood-clot. 

The  prognosis  in  rupture  of  the  kidney  is  always  grave.  The  mortality 
varies  from  22  per  cent  in  uncomplicated  cases,  when  the  rupture  is  limited  to 
one  kidney,  to  87  j)er  cent  in  cases  complicated  by  fractures  or  injuries  to  other 
organs  including  the  other  kidney  (R  o  v  s  i  n  g). 

Tlie  treatment  consists  of  absolute  rest  in  l>ed  for  at  least  three  weeks  to 
avoid  secondary  hemorrhage.  Compression  should  be  applied  to  the  abdomen 
by  means  of  masses  of  cotton  held  in  place  by  a  binder.  An  ice-bag  should  be 
applied  to  the  renal  region  of  the  injured  side.  The  patient  is  to  be  kept 
on  a  light  fluid  diet.  The  internal  administration  of  ergot  is  recommended 
(Morris).  Suprarenal  extract  has  been  suggested.  When  the  indications 
are  clear,  nephrectomy  may  be  j)erforme(l  to  arrest  the  hemorrhage.  In 
cases  where  tliere  is  an  inai)ilitv  to  relieve  the  bladder  of  its  accumulated  blood- 
clot  and  urine  i)v  voluntarv  effort  or  the  catheter,  a  Hthotritv  evacuator  mav 
be  tried  to  i^roak  up  and  remove  the  clots.  Or  suprapubic  aspiration  of  the 
urine  nuiy  i)e  emi)l()yed,  time  for  disintegration  of  the  clots  being  given  in  this 
way.  I'inally,  as  a  last  resort,  supra[)ubic  or  perineal  cystotomy  may  be  per- 
formed. Perirenal  suppuration  will  re(iuire  lumbar  incision.  Secondary' 
nephrectomy  may  i)e  retiuired  later  on. 

Open  VVounds  of  the  Kidney.— These  may  be  caused  by  a  bullet  or  other 
missile,  by  a  sword  or  ba}()net,  or  other  sharp  or  blunt  instrument,  or  by  the 
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horn  of  an  animal.  They  may  be  complicated  by  wounds  of  the  peritoneum 
or  of  the  other  viscera.  The  injured  kidney  may  protrude  through  the  wound. 
Extravasation  and  inflammation  occur  only  when  the  pelvis  has  been  opened 
(Fe  nger). 

The  symptoms  are  hemorrhage,  pain,  and  shock.  The  blood  may  escape 
externally  and  extravasation  take  place  at  the  same  time.  Hematuria  may 
occur  (58  per  cent  of  cases,  F  e  n  g  e  r).  The  size  and  location  of  the  wound 
may  permit  ocular  inspection  and  digital  exploration.  Pain  may  be  referred 
to  the  wound  alone  or  may  radiate  down  the  groin  to  the  thigh  or  to  the  testicle. 
Pains  simulating  those  of  renal  colic  may  occur  from  the  blocking  of  the  ureter 
by  blood-clot.  Urine  may  escape  externally  when  the  wound  communicates 
with  the  pelvis  of  the  kidney.  Nausea  and  vomiting  frequently  occur.  1  or- 
eign  substances  (bits  of  cloth,  etc.)  may  be  carried  in  by  the  missile  or  instru- 
ment and  escape  by  the  urethra.  The  sequels  are  suppuration  of  the  wound, 
perinephritic  abscess,  pyelitis,  and  peritonitis. 

The  treatment  consists  in  the  cleansing  of  the  parts,  enlargement  of  the 
wound,  removal  of  foreign  bodies,  and  tamponing  by  sterile  (not  iodoform) 
gSLUze  if  the  hemorrhage  is  parenchymatous;  if  the  bleeding  is  dangerous, 
nephrectomy  should  be  employed.  Tying  the  pedicle  in  sections  is  pref(M'ai)le 
to  ligation  en  masse.  A  prolapsed  kidney,  if  it  is  severely  lacerated  or  if  its 
main  vessels  are  injured,  should  be  removed  if  another  kidney  is  present : 
othem'ise  it  may  be  replaced.  Inflammatorv'  and  suppurative  sequels  should 
receive  appropriate  treatment  (lumbar  incision,  nephrotomy,  nephrectonix ). 

Nephrolithiasis. — This  may  occur  in  the  shape  of  calculi  of  con- 
siderable size  lodged  in  the  kidney  (kidney  stone),  or  those  so  small  as  to  i)o 
scarcely  recognized  by  the  naked  eye  (gravel).  These  may  he  of  constitutional 
or  of  purely  local  origin.  Nephrolithiasis  is  most  conmion  before  the  age  of 
fifteen  and  after  the  age  of  fifty.  Climatic  and  dietary  conditions  socni  to  i)e 
involved  in  its  causation. 

The  larger  stones  may  be  rounded,  with  smooth  surfaces,  or  branched  from 
a  central  body,  like  a  piece  of  coral.  The  branches  correspond  to  the  calicos 
within  which  they  form.  A  branch  may  form  in  the  pelvis  and  ureter.  The 
smaller  concretions  are  found  in  the  pelvis,  infundibula  or  calices,  as  well  as  in 
dilated  tubules  and  abnormal  cavities  in  the  kidnev  structure. 

Renal  calculi  may  be  divided  into  primary-  and  secondary  deposits.  Pri- 
mary calculi  are  precipitated  from  the  urine  in  the  kidney  without  the  neces- 
sary- occurrence  of  any  change  in  that  organ,  and  indei)endently  of  an\  septic 
condition  of  the  urinar\'  passages.  This  species  includes  calculi  consist  inir  of 
(1)  uric  acid;  (2)  urates  of  soda  and  ammonia;  (3)  oxalate  of  lime;  (4)  phos- 
phate of  lime;  (5)  carbonate  of  Ume;  (6)  cystin  or  cystic  acid;  (7)  xanthin  or 
uric  oxid  (Morris).  Secondary  calculi  occur  in  kidneys  previously  disc  ased 
an<l  are  the  secondary'  effects  of  septic  processes  within  the  pelvis  and  calices. 
They  are  made  up  of  phosphate  of  ammonia  and  magnesia,  or  of  a  mixture^  of 
the  ammoniomagnesium  phosphate  and  phosphate  of  lime.  Primary  calculi 
may  be  largely  increased  by  deposits  of  these  cells  after  their  presence  has  set  u|) 
septic  conditions  of  the  kidney. 

A  small  blood-clot,  a  bit  of  fibrin,  or  tumor  tissue  may  serve  as  a  nu(  h  us 
for  a  calculus.  Calculi  of  uric  acid  are  smooth,  while  those  of  oxalate^  of  lime 
have  a  rough  exterior;  phosphatic  calculi  are  gray  and  comparatively  soft . 
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Inflammatorv'  changes,  which  may  or  may  not  terminate  in  suppurative 
conditions,  occur  as  the  result  of  irritation  excited  by  the  presence  of  a  stone  in 
the  kidney,  (iross  lesions  of  the  organ,  as  well  as  changes  incident  to  in- 
terstitial nephritis,  are  the  rule.  Separate  cavities  containing  urine  (dilatation 
of  tubules  from  retention)  are  commonly  found.  Where  many  of  these  cysts 
are  present,  the  organ  is  increased  in  size,  while  the  cortex  is  almost  obliterated ; 
or  atrophy  may  occur  from  destruction  of  the  glandular  structure.  In  some 
cases  cancer  seems  dependent  on  the  continued  irritation  of  a  retained 
calculus. 

The  symptoms  of  stone  in  the  kidney  var}'  with  the  size  and  character  of  the 
stone.  The  passage  of  a  medium  sized  oxalate  of  lime  (mulberr}*)  calculus 
along  the  ureter  will  give  rise  to  a  paroxysm  of  renal  colic.  In  case  the  stone 
does  not  pass,  habitual  nephralgia,  with  occasional  paroxysms  of  acute  symp- 
toms, is  observed.  The  nephralgia  sometimes  radiates  along  the  ureter  and 
into  the  thigli  and  testicle,  occasionally  persisting  in  these  regions  after  it  has 
subsided  in  the  loin.  The  pain  is  usually  increased  by  exertion  or  pressure. 
Tenderness  may  sometimes  be  excited  by  deep  pressure.  Deep  percussion  over 
the  kidney  may  cause  pain  in  the  loin  even  when  pain  on  pressure  is  absent. 
The  severity  of  the  pain  is  not  a  criterion  of  the  size  or  other  physical  charac- 
teristics of  the  stone.  Oeciusionally  the  habitual  pain  is  absent,  and  only  acute 
paroxysms,  which  terminate  suddenly,  are  experienced.  This  sudden  cessa- 
tion of  pain  may  or  may  not  coincide  with  the  escape  of  the  calculus  from 
the  ureter  into  the  bladder.  It  mav  denote  simplv  an  arrest  of  the  contrae- 
tions  of  the  walls  of  the  cavitv  in  which  the  calculus  lies.  Such  contractions 
and  pain  may  occur  without  the  presence  of  a  stone  or  a  similar  exciting  cause. 
Finally,  attacks  of  renal  colic  may  be  due  to  angulation  of  the  ureter  with 
or  without  movable  kidney  (intermitting  hydronephrosis),  no  stone  being 
present. 

Other  symptoms  arc  nausea  and  vomiting  during  the  paroxysms,  which 
are  most  marked  during  the  day,  frequency  of  micturition,  diminution,  and 
in  some  cases  total  suppression  of  urine,  and  the  intermittent  occurrence  of  a 
small  amount  of  blood  in  the  urine.  Other  changes  in  the  urine  consist  of 
heightened  color,  scantiness,  and  a  persistent  hyperacidity.  Uric  acid  cr\'stals 
dej)osit  on  standing,  as  shown  by  the  dark  brown  stain  of  the  vessel ;  cr}'stals  of 
oxalate  of  lime  are  found  on  microscopic  examination.  The  latter  may  also 
reveal  red  blood-corpuscles  and  epithelium  from  the  pelvis  or  ureter.  The 
disease  occurs  much  more  frequently  in  men  than  in  women  and  in  those  who 
are  high  livers  and  lead  a  se(lontar>^  life.  Mucus  and  pus  are  not  usually  found 
unless  pyelitis  has  supervened.  Wlien  the  latter  occurs,  phosphatic  incrusta- 
tion may  take  place. 

The  diagnosis  of  stone  in  the  kidney  is  based  on  the  unilateral  and  radiating 
lumbar  pain,  tenderness  in  the  renal  region,  blood  in  the  urine,  particularly  on 
exercise,  the  condition  of  the  urine,  and  the  history,  in  some  cases,  of  previous 
attacks  of  renal  colic.  When  the  acute  paroxysms  occur  on  the  right  side,  the 
disease  is  to  i)e  differentiated  from  appendicitis,  hepatic  colic,  intermittent 
hydronephrosis  caused  i)y  angulation  of  the  ureter,  uterine  colic,  and  ovarian 
neuralgia.  Tui)erculous  pyelitis  and  pyonephrosis  are  also  to  be  excluded.  An 
x-ray  examination  may  assist  in  clearing  up  the  diagnosis  in  an  obscure  case. 

The   treatment  consists  in   preventive  measures.    The  diet  should  be 
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abstemious.  The  use  of  nitrogenous  food  should  be  reduced  and  an  alkali 
should  be  employed  oct^a3ionally,  such  as  the  liquor  potassii  citratis.  Water 
tthould  be  drunk  freely.  Piperazin  ia  useful.  Kxercise  should  be  taken  be- 
tween the  attacks,  hi  the  case  of  phosphatic  calculi  strychnin  and  mineral 
acids  should  be  prescribed  and  the  parts  kept  at  rest  as  much  as  possibie.  In 
oxalate  of  lime  calculi  the  patient's  diet  should  be  restricted  and  phos|i!iftteof 
soda  in  half  dram  doses  three  times  a  day  ordered.  He  should  drink  Cfjpiously 
of  lithia  water  and  pure  spring-water.  Acute  paroxysms  must  be  met  by  a  full 
dote  of  morphin  administered  hypodermically,  and  ether  or  chloroform  when 
demanded  by  urgency  of  the  symptoms.     A  full  hot  bath  ie  sometimes  of  service. 

The  indications  for  surgical  interference  are  present  when  the  synijitoms 
penust  and  it  is  reasonably  certain  that  the  stone  has  lodged.  <.)]x'rative 
ntensures  consist  of  exploratory  incision,  nephrolithotomy,  nephrotomy 
for  purposes  of  drainage  of  purulent  or  cystic  collections,  and  nephrectomy. 
The  first  named  consists  of  exposing  the  kidney  and  exploring  its  interior  with 
an  exploring  needle,  but  the  surgeon  must  l«  careful  to  avoid  injur}-  to  the 
lar^  vessels  at  the  hilum.  With  the  discoverj-  of  the  calculus  the  organ  is 
inciMXl  for  the  purpose  of  removing  the  stone.  The  patient's  condition  niiiy  not 
admit  of  removal  of  the  kidney,  or  sufficient  of  the  organ  may  still  remiLin  intact 
to  justify  an  attempt  to  save  it.  If  the  urea  ia  below  1  per  cent,  nephrectomy 
v^oukl  not  !«•  performed  (Keen).  Persistent  urinary  lumbar  fislul.i  may 
indirate  a  scL-ondary  operation  for  the  removal  of  the  organ.  (For  Nephrec- 
tomy, .""ee  pii(re  224.) 

Pyelitis  and  Pyelonephritis. — This  is  a  subacute  or  chronic  catar- 
rhal, or  a  suppurative  inflammation  of  the  pelvis  of  the  kidney.  Wlirn  as- 
sociated with  nephritis,  it  is  called  pyelonephritis.  A  pyonephrosis  is  the 
distention  of  the  pelvis,  together  with  more  or  le,ss  of  the  thinned  structure  of 
the  kidney  itself,  with  purulent  contents.  Ascending  pyelitis  nuiy  occur  as 
ft  pert  of  a  sequence  of  events  commencing  at  the  lower  urinary  tract  (ure- 
jihritts.  cystitis),  or  the  disea.se  may  be  local  to  the  pelvi.s  itself,  a.s  in  renal 
calculus  and  IuIm-TcuJous  disease  of  the  organ.  In  addition  to  these  causes  are 
to  be  mentioned  traumatism,  certain  general  diseases  depending  on  infection 
(ostpomyclitin,  typhoid  fovor.  diphtheria,  septicemia,  pyemia),  foreign  bodies 
(fragments  of  bone  from  a  lumbar  vertebra,  parasites,  blooti-clots) ,  the  effects 
of  irriratitig  drugs  (canthariile.s,  turpentin,  cubebs),  obstruction  of  the  ureter  by 
B  calculus,  prvsBure  of  the  gravid  uterus  or  of  a  tumor,  and  more  remotely 
ehnmic  olwtructix-e  disease  of  the  lower  urinary  tract.  The  infliction  of  a 
slight  traumatism  on  the  urethra  or  the  bladder  may  be  the  immcdiiite  deter- 
mining eause  of  a  pyelitis  in  these  rases.  As  predisposing  cau.'sc.s  may  be 
mcnlionei)  <lern'iistsl  jjower  of  resistance  dependent  on  paralysis  following 
injur>'  or  disease  of  the  corti.  (Jonorrheal  infection  from  the  latter  is  said  to 
ocvur  (Keyes).  The  bat^teria  most  commonly  found  are  Staphylococcus 
aureus,  Iho  colon  bacillus,  StreptociKicua  pyogenes,  the  pneumococcus,  and 
K  b  e  r  t  h  '  s  l>aeillus. 

Pjrelitts  if  essentially  a  chronic  disease.  In  its  acute  form  it  is  not  common, 
but  is  usually'  a  complication  of  acute  disease  of  the  kidney  proper,  except 
wlien  causwl  by  the  ingestion  of  irritating  drugs. 

The  sjrmptoma  of  the  chronic  form  of  |»yelitis  of  local  origin  are  u.«ual!y  the 
syniptotn-s  of  llie  condition  on  which  the  dlsejwe  depends,  plus  certain  changes 
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in  the  urine,  and  finally  the  symptoms  of  chronic  sepsis  (the  so-called  urinary 
cachexia) .  The  urine  remains  acid,  but  at  the  same  time  becomes  turbid  from 
admixture  of  pus.  The  latter  is  deposited  as  a  thick,  greenish,  and  oily  looking 
layer,  the  supernatant  urine  remaining  clear.  The  urine  maintains  its  acidity 
for  several  days.  The  quantity  of  albumin  is  large  and  is  often  accompanied  by 
an  abundance  of  globulin.  There  may  or  may  not  be  blood  in  the  urine. 
Examination  may  show  the  organ  to  be  enlarged,  and  tenderness  may  be 
elicited  on  deep  pressure,  but  spontaneous  pain  is  rare.  Perinephritic  abscess 
may  be  present.  With  the  supervention  of  suppuration,  fever  of  the  hectic 
type,  with  slight  or  severe  chills,  and  general  deterioration  of  the  health, 
occur.  In  the  ascending  form  the  early  symptoms  of  pyelitis  and  pyelone- 
phritis may  be  masked  by  those  of  the  cystitis. 

The  diagnosis  is  to  be  made  on  the  above  symptoms,  the  presence  of  epi- 
thelial cells  from  the  kidney,  and  of  molded  masses  made  up  of  conglomerations 
of  pus  cells  resembling  tube  casts.  Acidity  of  the  urine,  with  deposit  of  puru- 
lent matter,  is  evidence  against  cystitis.  In  pyelitis  the  urine  drawn  by  the 
catheter  a  quarter  of  an  hour  after  irrigation  of  the  bladder  will  be  purulent. 
The  use  of  the  cystoscope  will  also  serv^e  to  exclude  cystitis,  and  the  collection  of 
the  urine  from  the  separate  kidneys  by  catheterization  of  the  ureters  will 
determine  which  organ  is  affected.  The  tuberculous  variety  may  be  suspected 
if  other  organs  give  evidence  of  tuberculosis,  or  it  may  be  present  without  this. 
Examination  of  the  urine  may  show  the  presence  of  the  tubercle  bacillus. 

The  treatment  of  acute  cavses  consists  of  rest  in  bed,  the  use  of  diluent 
drinks  and  hot  fomentations,  administration  of  an  alkali  to  diminish  acidity 
of  the  urine  and  opium  to  relieve  pain.  Urotropin  is  to  be  given  in  7i-grain 
doses  ever}'  four  hours,  to  render  the  urine  aseptic.  Tannic  acid,  when  there  is 
much  mucus  (Morris),  and  quinin  in  tonic  doses  are  useful  drugs.  The 
surgical  measures  indicated,  in  addition  to  those  designed  for  the  relief  of 
obstructive  disease  of  the  urethra  and  urethrovesical  orifice,  are  those  already 
mentioned  in  connection  with  nephrolithiasis,  viz.,  nephrolithotomy,  neph- 
rotomy for  drainage,  and  nephrectomy.  The  first  will  follow  the  second 
naturally  if  calculus  is  found.  The  third  may  be  performed  as  a  primary 
ojx?ration  if  conditions  demanding  it  are  present,  as.  for  instance,  in  cases  where 
no  active  kidney  tissue  remains  or  where  the  kidney  is  the  scat  of  multiple 
abscesses,  or  it  may  be  performed,  and  generally  with  greater  safety,  as  a 
secondary'  operation  if  the  condition  is  not  relieved,  or  if  a  fistula  remains. 

Tuberculosis  of  the  Kidney. — In  primary  renal  tuberculosis  groups 
of  miliar}'  tubercles  form  beneath  the  mucous  membrane  of  the  pelvis,  or  in 
certain  portions  of  the  cortex.  In  these  cases  the  infection  without  doubt 
takes  place  from  the  blood-stream.  The  bladder  and  prostate  are  secondarily 
involved  and  from  them  the  other  kidnev.  In  cases  secondar\'  to  tuberculosis 
of  tlic  i)ladder  both  kidneys  are  affected.  In  cases  in  which  the  disease  is 
unilatenil  the  right  kidney  is  more  frequently  attacked  than  the  left. 

The  symptoms  strongly  resemble,  in  their  entirety,  those  of  renal  calculus. 
Tlie  onset  of  the  disease  is  marked  by  polyuria,  vague  lumbar  pain,  and  cloudy 
urine  from  admixture  of  mucus  and  pus.  These  symptoms  may  be  ushered 
in  l)v  a  chill  followed  by  severe  pain ;  acute  renal  colic  is  rare.  The  urine  has  a 
low  specific  gravity,  is  acid,  and  light  colored.  On  standing,  it  deix)sits  a 
thin  layer  of  pus,  with  streaks  of  blood  and  debris  of  connective  tissue.     Small 
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masses  of  caseous  material  may  be  present.  Albimiin  appears  early. 
K  o  c  h  "  s  bacillus,  though  undoubtedly  present,  may  not  always  he  found. 
Inoculation  tests  of  the  urine  deposit  may  be  successfully  practised  on  animals 
(Ro  vs  i  ng). 

Diagnosis. — The  symptoms  simulate  those  of  renal  calculus  coming  on 
without  renal  colic.  The  absence  of  oxalate  of  lime  and  uric  acid  crystals  from 
the  urine,  and  the  eariy  appearance  of  pus  forming  a  layer  in  the  bottom  of  the 
glass,  with  a  clear  and  light  colored  supernatant  acid  fluid,  are  diagnostic.  The 
localization  of  pain  and  tenderness  on  one  side,  suggests  the  unilateral  chanicter 
of  the  case.  The  question  of  involvement  of  one  or  botli  organs  may  he 
determined  by  ureteral  catheterization,  aided  by  the  cystoscope.  Milkin*::  the 
pelvis  and  ureter,  i.  e.,  external  massage  and  stroking  manipulations  made  after 
the  bladder  has  been  emptied  and  washed  out,  followed  by  the  collection  and 
examination  of  the  bladder  contents  obtained  by  a  second  washing  (Israel), 
will  assist  in  determining  the  source  of  the  purulent  material.  The  presence  of 
tubercle  bacilH  will  prove  the  diagnosis.  Their  absence,  on  the  other  hand,  is 
of  no  importance. 

Treatment. — The  early  appearance  of  bladder  symptoms  may  lead  to  un- 
necessary', and  perhaps  harmful,  instrumentation.  Cystitis  from  this  cause 
should  be  studiously  avoided.  Operative  interference  consists  of  the  follow- 
ing: (1)  Explorator}'  lumbar  incision  and  the  removal  of  a  calculus  if  this  is 
present.  (2)  Splitting  the  capsule  and  simply  draining,  or  excisinfi;  any 
tuberculous  focus  found.  This  is  the  operation  of  choice  when  both  kidneys 
are  involved.  (3)  The  immediate  performance  of  nephrectomy,  if  the  disease 
is  limited  to  one  side  and  the  organ  is  indubitably  affected,  provided  another 
kidney  is  present  and  the  patient  is  free  from  advanced  tuberculosis  else- 
where in  the  body.  Nephrotomy  can  no  longer  be  considered  a  curati\'e  opera- 
tion in  tuberculosis  of  the  kidnev.  Pain  shoukl  be  controlled  bv  codein  and  the 
general  health  improved  by  the  measures  employed  in  tuberculous  diseases 
elsewhere. 

Perinephritic  Abscess  (Abscess  of  the  Lumbar  Fossa).— Tliis  is  a  sup- 
purative inflammation  of  the  perirenal  connective  and  adijx)se  tissues.  As  a 
primar\*  affection  it  is  usually  due  to  some  traumatism,  such  as  contusion. 
When  of  secondar>'  occurrence  it  is  the  result  of  (1)  an  extension  of  infection 
from  the  kidney  or  some  other  organ  such,  for  instance,  as  the  appendix 
vermifonnls;  (2)  some  general  cause,  such  as  pyemia  or  septicemia. 

The  suppurative  process  may  invade  the  liver,  spleen,  sujmirenal  capsule, 
or  stomach.  The  pus  may  perforate  the  colon,  or,  more  rarely,  the  perito- 
neal cavity.  It  may  perforate  the  diaphragm  and  adjacent  lung  and  finally- 
empty  into  a  bronchus.  Under  these  circumstances  it  may  give  rise  to  a 
rapidly  fatal  issue. 

The  symptoms  varj'  with  the  cause.  In  primar\'  cases  these  may  come  on 
suddenly  or  appear  gradually.  In  the  secondary-  forms  the  onset  is  usuall>  slow 
and  the  formation  of  the  abscess  is  obscured  by  the  primary-  affection.  Ihe 
pain  is  usually  referred  at  first  to  the  affected  region,  and  as  a  rule  is  dull  and 
continuous,  though  it  may  be  severe  and  remitting.  Later  on  it  may  radiate  to 
the  lower  part  of  the  abdomen,  external  genitals,  and  thigh.  It  is  increases  1  l)y 
pressure  and  movements.  An  increase  in  the  pain  by  movements  of  the 
corresponding  hip,  or  persistent  flexion  of  the  thigh  from  irritation  of  the  j)soas. 
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may  cause  it  to  be  mistaken  for  morbus  coxarius  (Gibney).  Palpation 
reveals  tenderness  and  the  presence  of  a  tumor.  In  abscess  secondan-  to 
infection  from  the  kidney  the  symptoms  of  the  renal  affection  will  also  be 
present. 

After  evacuation  the  abscess  may  pursue  the  course  of  an  ordinary  phleg- 
mon, in  primary-  cases.  In  secondary'  cases  the  suppurative  process  does  not 
cease  until  the  cause  has  been  removed.  The  prognosis  is  graver  in  secondar)" 
than  in  primary'  cases. 

The  treatment  in  the  early  stages  consists  of  measures  to  relieve  pain  and 
diminish  fever.  The  latter  effect  is  best  accomplished  by  evacuation  of  the 
abscess  as  soon  as  the  true  nature  of  the  case  is  established,  and  antiseptic 
irrigation  and  drainage.  The  abscess  cavity  should  be  thoroughly  explored, 
with  the  view  of  removing  the  cause,  if  the  suppurative  process  is  secondary 
to  some  other  local  affection.  The  cavity  should  be  treated  by  tamponing  with 
iodoform  or  zinc  oxid  gauze  until  its  deeper  parts  have  become  completely 
obliterated. 

Fistulas  in  the  Renal  Region. — These  may  or  may  not  communicate 
with  the  interior  of  the  kidney.  In  the  latter  case  urine  escapes  therefrom; 
this  is  known  as  a  urinary  fistula.  An  opening  leading  down  to  a  blind 
extremity  near  the  kidney,  but  not  communicating  therewith,  is  known  as  a 
perinephritic  sinus.  Fistulas  in  this  region  are  usually  the  result  of  sup- 
purative processes,  which  originate  either  within  or  about  the  kidney.  They 
are  generally  maintained  by  the  conditions  which  caused  the  original  suppura- 
tion, such  as  the  presence  of  a  calculus,  a  tuberculous  focus,  or  a  foreign  body. 
Irregular  and  rigid  conditions  of  the  walls  of  the  abscess  cavity  may  be  sufficient 
to  cause  their  persistence.  Obstruction  in  the  ureter  also  causes  them.  Those 
resulting  from  wounds  of  the  kidney  are  not  usually  persistent. 

Renal  fistulas  may  oi)en  into  the  intestinal  canal  (intestinorenal)  or  into 
the  stomach  (M  orris,  C  h  a  d  w  i  c  k).  In  the  former  the  communication 
is  usually  with  the  colon,  and  pus,  possibly  mingled  with  urine,  escapes  per 
rectum.  Less  freciuently  the  communication  is  with  the  duodenum.  In 
gastrorenal  fistula  there  is  gastric  pain  and  vomiting,  with  the  appearance  of 
undigested  food  in  the  urine. 

The  treatment  consists  in  the  removal  of  a  foreign  body  or  calculus,  if 
either  of  these  is  present.  In  cases  where  this  treatment  fails,  and  in  tubercu- 
lous cases,  nephrectomy  is  indicated,  provided  the  existence  of  the  other 
kidnev  can  be  demonstrated. 

Malpositions  and  Malformations  of  the  Kidneys.— Horseshoe  kid- 
ney is  the  most  frecjuent  of  the  congenital  abnormalities  of  the  organ.  The 
kidneys  are  united  at  the  lower  ends  by  a  transversely  placed  and  cur\'ed  band 
of  renal  tissue.  The  double  organ  thus  formed  is  most  frequently  displaced  in 
a  downward  direction  and  is  usuallv  situated  almost  directlv  in  front  of  the 
spinal  column.  The  united  kidneys  may,  however,  be  placed  on  one  side  of 
the  spine  or  in  the  pelvis. 

Simple  Misplacements. — One  or  both  organs  may  be  placed  either  higher 
or  lower  tlian  normal.  When  but  one  kidney  is  misplaced,  it  is  usually  the  left. 
and  it  is  situated  at  or  near  the  promontory-  of  the  sacrum.  Anteversion  of 
the  kidney  may  be  present  (P  o  t  a  i  n).  Finally,  one  or  both  kidneys  may  be 
mtated  on  one  of  the  axes  and  there  firmlv  fixed. 
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Absence  of  the  kidney,  oftener  of  the  left  kidney,  is  not  uncommon. 
This  may  be  complete,  or  there  may  be  found  on  operation  a  mass  of  con- 
ncclive  tissue  in  the  situation  proper  to  the  kidney,  with  or  without  a.  rudi- 
mentary ureter.  In  these  cjises  the  existing  kidney  is  much  enlarged  !iiiil  may 
be  (iisptaced  downward. 

Displacements  occur  as  a  congenital  deformity  and  in  adult  life  ojs  a  result 
of  tight  lacing,  pathologic  enlargements  of  the  hver  and  spleen,  and  absorp- 
tion of  the  perirenal  fat  or  as  the  re.sult  of  traction  through  the  metliiim  of 
adhesions  to  tumors  or  neighboring  organs,  particularly  the  targe  intestine. 

Coagenital  Floating  Kidney. — This  is  of  rare  occurrence,  ft  de)>t:'nds  on 
a  disposition  of  the  peritoneum,  which  causes  the  latter  completely  to  surround 
the  organ  and  its  vessels,  so  that  a  mesonephron  is  formed  (Morris). 

Movable  Kidney. — The  view  that  the  kidneys  are  fixed  organs  is  incorrect. 
TIie\'  possess  a  normal  range  of  movement  of  upward  of  an  inch  (A  1  b  a  r  r  a  n). 
A  kidney  may  be  said  to  possess  abnormal  mobility  when,  with  the  patient 
in  the  upright  position,  it  fails  to  reascend  with  trantguil  expiration  after  being 
drawn  down  by  forced  inspiration  (M  o  u  1 1  i  n).  This  condition  is  found  more 
frequently  in  women  than  in  men  Laucereaux  gives  the  proj^tortion  of 
.V>  women  to  5  men.  The  right  kidney  is  from  twel\'e  to  thirteen  times  more 
of  ton  affected  than  the  left  (Morris).  Enteroplosis  may  coexist  (Glt^nard). 
Both  kidneys  may  be  involved.  The  more  frequent  occurrence  of  movable 
kidney  in  females  is  due  to  the  shallowness  and  more  cylindric  shape  of  their 
lumbar  recesses,  these  spaces  in  males  being  deep,  narrow,  and  pear-shnjK'd.  with 
lh#  narrow  end  below.  The  preponderance  of  right-sided  cases  is  due  to  ii  .■flight 
torsion  of  the  lumbar  spine  normally  present  in  right-handed  persons.  The  left 
tmi.iveise  processes  rotate  backward  and  deepen  the  lumbar  recess  on  that 
aide  at  the  expense  of  tlie  right,  which  is  made  more  shallow  by  the  forward 
rotation  of  the  right  transverse  processes  (M  o  u  1 1  i  n). 

An  incrc-iwed  mobility  of  the  kidney  in  its  position  between  the  perito- 
neum and  the  posterior  abdominal  muscles  is  present.  This  may  v:\ry  from 
a  han^l>'  perceptible  movement  to  an  encroachment  by  the  organ  on  the  ab- 
doniinai  cavity  as  a  freely  movable  tumor,  or  its  displacement  downward 
into  the  pelvis.  The  patient  suiTera  from  a  drag^ng  sensation  in  the  loin; 
attacks  of  pain  arising  from  rotation  on  the  pedicle  occur,  which  resemble 
icnal  colic,  with  reflex  vomiting,  constipation,  flatulence,  and  other  symp- 
AOUK  of  ga.it nvintestinal  disturbance.  Partial  twists  of  the  pedicle  or  imgu- 
iuion  of  the  ureter  from  extreme  displacement  may  give  rise  to  diminution 
of  the  secretion  of  urine  and  high  specific  gravity  of  the  latter;  eoiniircssion 
of  the  vessels  may  pnxluce  changes  in  the  renal  structure.  The  pjificnt.s  are 
frerjuCTitly  nenous  and  hysteric  and  may  be  hypochondriac  Women  are 
Uki^y  to  dufter  fn>m  coincidental  disorders  of  the  genital  organs.  Tlio  symp- 
toroB  are  liable  to  be  increase*!  at  the  menstrual  periods.  The  .symptoms 
of  movable  kidney  are  due  lo  the  rnoblhty  ruther  than  to  the  mulpu.sition 
of  the  organ  (E.  Hahn)  and  are  relieved  by  rest  in  the  recumbent 
potulion.  Among  the  unusual  resulta  of  movable  kidney  that  have  l>een  ob- 
sened  may  l»  mentioned  (1)  torsion  and  consequent  acuta  congestion  and 
arule  hydronephrosis,  and  hematuria;  (2)  tulierculosia  of  the  kidney;  (.3) 
hydninephnwis  followed  by  pyelitis. 

The  diagnosis  rest*  on  the  above  symptoms,  and  the  presence  of  a  nmre  or 
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less  movable  bean-shaped  tumor,  palpation  of  which  produces  a  peculiar 
sickening  pain.  The  patient  should  be  examined,  first,  lying  on  the  back, 
when  the  presence  of  a  movable  tumor,  which  is  forced  downward  by 
inspiration  and  slips  with  a  quick  movement  from  beneath  the  examiner's 
fingers  in  the  upward  direction  with  expiration,  can  usually  be  determined 
with  ease;  then  on  the  healthy  side,  and  finally  in  the  standing  position, 
in  order  to  demonstrate  the  absence  of  the  kidney  from  its  normal  position 
in  the  loin.  A  recess  in  the  loin  (Morris)  is  sometimes  well  marked, 
replacing  the  normal  contour.  Percussion  over  the  loin  gives  a  resonant  note. 
The  respirator}'  movements  influence  the  position  of  the  organ  in  all  postures 
of  the  body.  The  urine  in  uncomplicated  cases  is  normal.  The  condition 
is  to  l)e  differentiated  from  small  ovarian  tumors,  distended  gall-bladder, 
and  tumors  of  the  omentum  and  mesenter}'.  Enlargement  of  the  head  of 
the  pancreas  may  simulate  a  movable  kidney. 

The  treatment  consists  in  the  avoidance  of  such  active  movements  as 
bring  on  the  paroxysms  of  pain.  An  apparatus  consisting  of  a  snugly  fitted 
belt  and  pad  will  sometimes  give  relief  to  the  symptoms  in  the  milder  cases, 
without,  however,  necessarily  retaining  the  organ  in  its  normal  position. 

Nephrorrhaphy  should  be  performed  in  any  case  in  which  the  diagnosis 
is  assured  and  the  distressing  symptoms  are  persistant  (see  page  225). 

Hydronephrosis. —  This  is  an  aseptic  dilatation  of  the  pelvis  of  the 
kidney  by  urine,  the  flow  of  the  latter  being  obstructed  by  mechanic  means. 
If  infection  takes  place,  the  condition  is  converted  into  a  pyonephrosis  (see 
page  213).  The  mechanic  obstacle  may  l^e  situated  in  the  ureter,  bladder, 
or  urethra.  The  disease  may  be  congenital  itself  or  it  may  occur  after  the  kid- 
ney becomes  functionally  active  from  a  congenital  cause.  The  congenital 
causes  almost  always  involve  the  ureter,  which  may  l^  imperforate,  or 
obstructed  by  an  anomalous  branch  of  the  renal  artery,  or  angulated  in  an 
abnormally  mobile  kidney  (Cole,  Israel).  Acquired  causes  include 
(1)  comi)ression  of  the  ureter  by  malignant  tumors  in  the  small  pelvis  (90 
per  cent,  Morris?);  (2)  diseases  and  injuries  of  the  wall  of  the  ureter; 
(3)  angulation  of  the  ureter,  due  to  floating  kidney  and  leading  to  valve  forma- 
tion at  the  pelvic  end  of  the  ureter  (F  e  n  g  e  r) ;  (4)  obstruction  within  the 
canal  of  the  ureter,  such  as  an  impacted  calculus  or  a  foreign  body,  or  blood- 
clot,  rarely  a  neoplasm;  (5)  inflammatory  exudations  (pelvic  cellulitis), 
abdominal  tumors,  carcinoma  of  the  uterus,  or  occlusion  of  the  vesical  orifice 
by  a  growth  within  the  bladder.  Those  involving  the  bladder  and  urethra 
relate  mainly  to  obstructive  diseases  of  these  parts.  The  affection  may  be 
double. 

The  dilatation  extends  to  the  calyces  and  pouches  form  filled  with  fluid 
at  the  site  of  the  calyx,  which  communicate  with  the  cavity  of  the  pelvis 
of  the  organ;  or  one  or  more  of  these  may  be  isolated  from  the  latt4>r  by 
obliteration  of  the  original  orifice  of  comnmnication.  In  other  cases  the 
pelvis  alone  may  be  involved  in  the  dilatation.  The  wall  of  the  sac  repre- 
senting tlie  stretched,  tliinned,  and  atro])hie(l  parenchyma  is  usually  thin  and 
translucent. 

The  symptoms  at  the  commencement  are  vague  and  indefinite  and  con- 
sist of  (lull  pain  in  tlie  loin,  with  a  diminution  of  the  amount  of  urine  and 
sometimes  frequent  micturition.     Fever  is  absent  in  uninfected  cases.     WTien 
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ihe  dilatation  has  progressed  sufficiently  far,  a  palpable  tumor  is  present. 
In  impacted  calculus  a  history  of  an  attack  of  renal  colic  can  usually  lie  ob- 
tainc<l.  tiudden  diminution  in  the  size  of  the  tumor,  coincident  with  the 
evacuation  of  an  unusually  large  amount  of  urine,  constitutes  the  condition 
known  an  intermittent  hydronephrosis;  this  arises  from  angulatinn  of  the 
ureter  associated  with  a  movable  kidney.  The  attacks  are  cliaraclfrized  by 
!N?vt're  paroxysms  of  pain  and  their  constant  repetition  leads  to  i>ermanent 
obsitniction. 

The  diagnosis  is  established  by  the  above  symptoms  and  by  the  presence 
of  a  distinctly  fluctuating  tumor  in  which  no  solid  masses  can  be  felt  (Le 
D  e  n  t  u).  Exploratory  puncture,  which  is  attended  with  risk  and  should 
be  eniployeil  only  as  a  last  resort  in  making  the  diagnosis,  reveals  a  fluid 
which,  if  any  jwrtion  of  the  kidney  remains  functionally  active,  will  contain 
urea  or  uric  acid,  or  the  fluid  may  be  only  that  which  is  found  in  simple 
(Ctonli'in  cysts. 

The  treatment  consists  in  removal  of  the  cause  in  recent  and  acquired 
CAstes  where  this  is  possible.  In  cases  of  double  hydronephrosis,  incision, 
drainage,  and  the  establishment  of  a  permanent  fistula  in  the  loin  aie  intli- 
cat«d.  In  unilateral  cases  incision  and  drainage  may  be  first  practised,  and 
a  nephrectomy  sul)sequently  performed,  if  demanded. 

In  intermittent  hydronephrosis  the  symptoms  may  be  temporarily  relieved 
hy  invei^on  of  the  patient,  conjoined  with  manipulation  having  for  its  object 
the  straightening  of  the  angulated  ureter.  Radical  cure  will  demand  fi.\a- 
tion  of  the  kidney  (see  Nephrorrhaphy,  page  225). 

Cysts  of  the  Kidney. — Cysts  of  the  kidney  may  lie  isolated,  or  those 
in  which  unchangeil  portions  of  the  kidney  structure  separate  the  cysis  when 
multipli^,  and  conglomerate,  or  those  in  which  the  parenchyma  Iiils  given 
flsTB  to  a  lar;ge  numljer  of  cysts,  varying  in  size  from  those  which  arc  micro- 
scopic u>  those  as  large  as  a  grajje.  Isolated  cysts  are  thought  to  lia\e  their 
orijgin  in  dilatation  of  a  glomenile  or  of  a  tubule.  One  kidney  only  may  !« 
affected.  Conglomerate  cysts,  in  addition  to  obstruction  of  the  tubules, 
nmj'  arlw.  like  ovarian  cystomas,  from  degenerative  epithelial  disetuse.  This 
variety  may  be  of  congenital  origin  and  is  frequently  double. 

The  sjrmptoms  in  isolated  cyst«  are  those  arising  from  the  pressure  of  the 
tumor  on  the  sumiunding  viscera.  The  tumor  is  firm,  elastic,  and  globular. 
When  large,  it  may  l>e  mistaken  for  an  ovarian  cystoma.  In  oonglntnerate 
ryst«.  or  large  polycystic  kidney,  in  addition  to  the  pressure  s>'iii|)toms, 
there  will  be  additl  those  arising  from  degenerative  disease  of  the  kidney 
imbfftaDce.  The  shape  of  the  tumor,  when  this  can  be  made  out  nii  palpa- 
tion, i*  that  of  tlie  nomiiil  kidney,  with  a  lobulatwi  surface.  FJIcma  of 
the  Inuiir  extremities  may  arise  from  pressure  on  the  large  abdominal  veins. 

Tlie  treatment  of  isolat-ed  e>sta  consists  of  (1)  incision,  with  drainage  in 
the  lunilior  rcpon  and  the  stitching  of  the  cyst  wall  to  the  skin  edges;  (2)  ex- 
tir)uiii(m  of  the  cystt  and  suture  of  the  wound  in  the  parenchyma  of  Ihe  kidney 
(Tuffier):  (3)  nephret^tomy,  if  the  presence  of  another  kidney  can  be 
defwin.«t rated,  Tliere  is  no  surgical  treatment  for  conglomenile  c\sls,  ex- 
cept in  tlw  raro  instances  in  which  they  are  beyond  doubt  unilatpr:il,  when 
nefdirvrtriniy  may  lie  perfornieil. 

Hydfllid  cyst  of  the  kidney  is  rare  compared  with  Ihe  occurmirc  of  this 
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disease  in  other  organs.  It  occurs  almost  exclusively  single.  The  tumor  may 
van'  in  size  from  that  of  an  orange  to  very  large  dimensions.  The  cyst  may 
rupture  into  the  pelvis  of  the  kidney,  giving  rise  to  symptoms  of  nephritic 
colic,  and  discharge  by  way  of  the  bladder;  or  the  contents  may  find  exit  into 
the  intestine,  stomach,  or  lung,  and  give  rise  to  characteristic  symptoms. 
Suppuration  of  the  cysts  may  take  place,  giving  rise  to  fever,  etc.  Exploratory' 
puncture  may  assist  in  the  diagnosis.  This,  however,  should  not  be  performed 
without  preparation  for  immediate  radical  operative  treatment.  Finally  the 
cyst  may  disappear  spontaneously,  as  in  the  case  of  hydatid  cysts  in  other 
organs,  after  death  of  its  contents.  The  treatment  consists  of  (1)  incision, 
excision  of  as  much  of  the  cyst  wall  as  possible,  and  suture  of  the  edges  of 
the  remaining  portion  of  the  wound  in  the  overhang  parts;  (2)  nephrectomy,  in 
case  the  kidnev  is  wholly  destroyed. 

Solid  Tumors  of  the  Kidney.— Benign  tumors  of  the  kidney  include 
lipomas,  fibromas,  and  adenomas.  Lipomas  are  ver\'  rare  and  are  to  be  dis- 
tinguished from  circumrenal  lipomas.  Fibromas  usually  occur  as  small 
white  nodules  near  the  bases  of  the  pyramids.  Adenomas  are,  in  some  in- 
stances, of  accessory  renal  origin  and  are  believed  by  some  to  have  a  marked 
tendency  to  malignancy. 

Malignant  diseases  include  carcinoma,  of  which  encephaloid  is  the  most 
common  yariety,  and  sarcoma.  Carcinoma  occurs  by  preference  late  in  life. 
Myosarcomas  occurring  in  the  renal  region  are  probably  exclusively  congenital. 
They  are  extrinsic  in  origin  and  strictly  nonrenal  (Sutton). 

Carcinoma  of  the  Kidney. — The  epithelium  of  the  uriniferous  tubules 
forms  the  starting-point  for  carcinoma  of  this  organ.  Tlie  renal  tissue  is 
gradually  transformed  into  the  structural  elements  of  the  disease,  and  the 
growth,  after  inyolying  the  pelvis  of  the  kidney,  inyades  the  ureter  and  may 
reach  eyen  the  bladder.  It  is  far  less  frequently  observed  than  sarcoma  of 
the  kidney,  is  verv  rare  before  middle  life  and  is  confined  exclusively  to  one 
kidney. 

Cancer  of  the  kidney  is  attended  by  a  high  mortality,  ojjerative  efforts  fail- 
ing to  prolong  life  beyond  a  year,  even  in  the  most  successful  cases.  The 
mortality  of  the  operation  itself  is  over  50  per  cent. 

Cancer  of  the  kidney  is  secondary  to  cancerous  disease  elsewhere  in  the  pro- 
portion of  five  to  one,  as  com])arcd  with  primar>'  disease  (Morris).  In  its 
secondary  form  it  is  more  common  in  females  than  in  males. 

Sarcomas  of  the  Kidney  and  Adrenals. — These  occur,  as  a  rule,  during 
the  first  fiyc  years  of  life,  or  during  the  period  between  thirty  and  fifty.  Those 
which  occur  early  in  life  are  most  fre(]uently  found  in  the  pelvis  of  the  organ, 
while  those  of  the  later  period  are  more  likely  to  affect  the  capsule.  They 
are  yellowish-wliite  on  section,  with  cystic  spaces  due  to  degenerative  changes 
present  in  the  larger  growths.  Both  the  round-celled  and  the  spindle-celled 
forms  are  present,  the  latter  often  possessing  transverse  striae.  In  some 
growths  the  sections  show  a  tubular  arrangement  resembling  renal  tubules. 
The  tul)ules  of  the  growth  are  probably  derived  from  the  kidney  structure 
itself.  The  ureter  is  rarely  involved  in  the  disease,  or  even  compressed,  which 
fact  explains  the  al)sence  of  blood  in  the  urine  in  the  majority  of  cases,  and 
of  renal  ol)struction  as  well.  The  renal  vein  is  early  involved,  and  the  growth 
extends  into  the  vena  cava,  which,  becoming  obstructed,  causes  edema  of 
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the  lower  limbs.  Detache<l  portions  reach  the  capillaries  of  the  lung,  where 
they  give  rise  to  secondary  deposits.  The  disease  may  be  bilateral  and  ad- 
vance more  rapidly  in  one  organ  than  in  the  other  (Abbe).  Tlie  mortal- 
ity following  nephrectomy  for  sarcoma  of  the  kidney  is  not  less  than  50  per 
rent,  and  of  those  surviving  the  operation  at  least  90  per  cent  die  from 
recurrence  at  any  time  from  a  month  to  a  year. 

in  adults  the  growth  extends  from  the  capsule  to  the  tissue  of  the  kidney 
[Koper.  Care  should  be  taken,  however,  in  studying  cases  in  the  iidult,  to 
exclude  perirenal  sarcomas.  Exclusive  of  the  last  named,  the  disease  is  much 
len  frequently  observed  in  adults  than  in  children. 

Renal  sarcomas  may  exhibit,  on  microscopic  examination,  the  structure 
of  the  adrenals  (Grawitz).  This  has  led  to  the  belief  that,  in  some 
instances  at  least,  these  growths  have  their  origin  in  accessory  adrenals.  The 
prognosis  in  the  class  of  cases  in  which  this  structure  is  demon8tratc(l  to  exist 
apiirars  to  be  less  grave  after  nephrectomy  (Sutton), 

Adrenal  sarcomas  may  attack  one  or  l>olh  organs;  the  latter  particu- 
liirly  in  children,  in  whom  the  sarcomas  may  attain  the  size  of  a  rocoanut. 
An  overgrowth  of  hair  on  the  surface  of  the  body  and  a  copperj-  hue  of  the  skin 
are  more  or  less  associated  features.  As  in  the  case  of  renal  sarcomus,  these 
tumors  grow  rapidly,  disseminate  rea<iily,  and  quickly  destroy  life. 

The  symptoms  of  malignant  disease  of  the  kidney  include  recurrent 
henutturia  of  renal  origin  and  the  presence  of  a  firm  and  more  or  less  mov- 
able tumor  in  the  region  of  the  kidney.  Hematuria  is  absent  in  one-fourth 
of  the  cases  of  carcinoma,  one-half  of  the  cases  of  sarcoma,  and  three-fourths 
of  tlie  malignant  tumors  of  children  (T  u  f  f  i  e  r).  The  tumor  varies  in  size, 
from  a  size  slightly  above  that  of  the  nonnal  kidney  in  the  carcinomas  of 
ailults  to  tlie  enormous  proportions  that  the  sarcomas  attain  in  children. 
The  tumor  may  present  itself  more  prominently  in  front,  beneath  the  free 
i»nler  of  tlic  ribs,  than  in  the  loin.  In  adults  pain  in  the  lumbar  region  is 
to  be  added  to  these  symptoms.  Renal  colic  may  be  caused  by  the  passage 
<rf  blood-clots.  Emaciation  and  cachexia  occur  late  in  the  disease.  Pressure 
«jmpt<tmjt  fnmi  u  large  tumor  may  be  pre.sent  in  both  malignant  and  benign 
cases.   In  cancer  early  involvement  of  the  lumbar  retroperitoneal  glands  occurs. 

The  diagnosis  of  solid  tumois  of  the  kidney  is  always  dil^cult.  Renal 
tiunor;  almost  invariably  prej^nt  a  rounded  outline;  they  may  fill  up  the 
natural  hollow  in  the  loin,  but  rarely  project  backward,  expanding  almost 
ffxcla-tivrly  in  an  anterior  direction.  The  large  intestine  is  always  in  front 
of  the  tumor.  There  is  no  line  of  resonance,  or  space  in  which  the  finger- 
lijirt  can  lie  pre.'WHi  between  the  kidney  and  the  spinal  column.  They  are  to 
be  differentiatetl  from  splenic  and  hepatic  tumors  by  their  comparatively  limited 
up-and-down  movements  in  expiration  and  inspiration.  Palpation  of  the 
kidney  us  performed  by  placing  one  hand  flat  on  the  abdomen,  transversely 
in  front,  and  tlie  other  longitudinally  in  the  iliocostal  space  just  otit.side  the 
erector  Kpinae  muscles,  with  the  finger-tips  close  below  the  free  border  of  the 
ribs.  The  palpation  should  be  done  during  expiration,  while  the  patient's 
Attention  is  diverted. 

TTlie  pnwence  of  hematuria  of  renal  origin  and  the  rapidly  growing  tumor 
in  iJie  loin,  together  with  pain,  are  always  strong  evidences  of  malignant 
diattaw.     Clinically,  differentiation  Iwtween  careinoma  and  sarc-omu  is  im- 


222 


SURGERY  OF  ABDOMINAL  AND   PELVIC  REGIONS 


possible,  except  in  cases  where  tumor  cells  are  found  in  the  mine.  Finally,  in 
view  of  the  importance  of  an  early  diagnosis  in  malignant  cases,  exploratory 
incision,  either  lumbar  or  abdominal,  preferably  the  former,  should  be  made 
in  doubtful  cases. 

Treatment. — In  view  of  the  rapid  generalization  in  malignant  disease 
of  the  kidney,  operative  measures,  to  be  successful,  must  be  undertaken 
early.  Unfortunately,  it  is,  as  a  rule,  too  late  when  the  trustworthy  evidence 
of  the  disease  is  present,  i.  «,,  a  well-marked  tumor  in  the  flank,  conjoined 
with  hematuria.  While  nephrectomy  is  usually  contraindicated  in  children 
because  of  the  lute  sta^e  of  the  disease  when  discovered,  it  has  been  success- 
fully performed  (A  b  be).  I'nder  any  circumstances  of  malignant  disease  of 
the  kidney  this,  though  a  hazardous  procedure,  is  the  only  operative  treat- 
ment pemii.'fsible. 

The  indications  for  operative  interference  in  benign  tumors  of  the  kidney 
relate  to  thesize  of  the  tumor  and  the  inconveniences  occasioned  by  its  presence. 

OPERATIONS  ON  THE  KIDNEY 
Two  routes  are  available  f<ir  exposure,  exploration,  inci^on,  or  remo\'al 
of  the  kidney,  namely,  through  tlie  loin  or  across  the  peritoneal  cavity.     Whai 
available,  the  first  is  to  be  preferred  as  the  less  dangerous;  or  the  two  may  be 
advantageously  combined  in  certain  cases. 


The  nietlnHls  of  lumbar  incision  include  the  following:    (1)  The  cur\'ed 

costo-iliiic  incisi(m  (Tig.  502).  which  coininences  over  the  eleventh  rib.  extends 
along  Ihe  lateral  border  of  the  sacrohimlmlis  muscle  to  the  crest  of  the  ilium, 
from  wiiicli  jioint  it  miiv  lie  curved  directly  forward  for  two  inches  or  more, 
acciirilinif  lo  the  requirements  of  the  cjise.  This  divides  the  skin,  the  sub- 
cutancims  ti.-isuc,  the  latisKinius  ditrsi  muscle,  and  the  lumbar  aponeurosis. 
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The  kidney  is  reached  by  blunt  separation  of  the  fascia  covering  the  atlipose 
capsule  of  the  kidney  in  front  of  the  quadratus  lumborum.  (2)  The  olilique 
incision  commencing  at  the  lateral  border  of  the  sacrolumbalis  muscle  just 
below  the  twelfth  rib  above,  and  passing  obliquely  downward  and  furwanl 
to  the  juncture  of  the  outer  and  middle  thirds  of  Poupart's  ligament  l)cli>w 
(Bergmann,  Czerny).  (3)  The  retroperitoneal  lunibo-abdoniiiial 
incision  (Konig),  which  extends  vertically  along  the  lateral  edge  •>(  tlie 
sacrolumbalis  muscle  to  the  crista  ilii,  from  which  point  it  cur\'es  toward  tlie 
umbilicus  and  ends  at  the  outer  edge  of  the  corresponding  rectus  iibdoKiini:^ 
muscle.  (4)  A  vertical  incision  3i  to  4  inches  long,  beginning  at  the  elevciitli 
rib  and  running  parallel  to  the  outer  edge  of  the  sacrolumbalis  tmisile 
(S  i  m  o  n).  (5)  The  transverse  lumbar  incision  commencing  iib'Uit  a 
quarter  of  an  inch  below  the  border  of  the  ribs,  and  extending  anteriorly 
from  the  edge  of  the  sacrolumbalis  muscle  to  the  axillary-  line  (It  r  a  ii  ii  , 
K  oc  he  r).  The  first  one  of  these  sufSces  for  the  average  ca-se.  The  second 
or  third  may  Ije  employed  in  cases  of  large  tumors  and  where  more  room 
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is  required.  The  fourth  should  be  employe<l  for  cxploratury  purposes,  siniplc 
nephrotomy,  etc.  It  may  easily  l>e  converted  into  the  first  <>r  costo-iljac 
incision.  The  fifth  is  useful  when  the  identification  of  a  stnoiul  kidney  (^r  its 
exploration  is  necessary'.  The  surgeon  <lcfineH  the  twelftli  rili  in  dct'peiiin^ 
the  upper  extremity  of  these  incisions  in  onter  to  avoid  ojx-ning  the  pleiiia. 
If  this  is  not  available,  the  last  dorsal  spine  is  used  as  a  landmark. 

The  anterior  abdominal  or  transperitoneal  incision  is  really  a  laiiral 
abdominal  !<cction,  the  incision  Iwing  made  through  tiie  linea  seniilunaiis. 
While  the  organ  may  be  reached  through  a  mcdiun  incision,  this  is  not  so 
convenient  a;*  the  incision  along  the  e<lge  of  the  rectus  muscle,  unless  there  is  a 
fiucstion  as  to  which  kidney  is  to  be  attacked. 

When  the  lumbar  incision  is  employed,  the  patient  should  lie  im  the  healtln 
side,  beneath  which  should  be  placed  a  round  air-cushion  hi  onlcr  to  make 
the  lumbar  region  of  the  diseased  side  as  prominent  as  pos.*ibie  (Fig.  ^>t>'2). 
When  both  kidneys  are  to  be  operated  on.  the  patient  is  to  be  placed  in  tlir 
prone  position,  with  an  air-cushion  between  the  abdomen  and  the  operating 
table  (Edebohls,  Fig.  563). 
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Nephrotomy. — The  kidney  is  exposed  by  a  vertical  lumbar  incision.  The 
latter  is  deepened  layer  by  layer  until  the  aponeurosis  of  the  transversalis  or 
middle  fascia  is  reached.  This  is  incised,  the  incision  exposing  the  outer  border 
of  the  quadratus  lumborum  muscle;  after  the  latter  is  retracted  toward  the 
spine,  the  thin  anterior  layer  of  the  lumbar  fascia  is  divided  and  the  perineal  fat 
exposed.  The  fatty  capsule  is  torn  through  and  the  middle  and  lower  portions 
of  the  posterior  surface  of  the  kidney  are  exposed.  Its  connections  are  loosened, 
except  in  the  neighborhood  of  the  hilum,  and  the  organ  carefully  brought  down 
and  delivered  into  the  wound.  The  further  steps  will  depend  on  the  con- 
ditions present.  The  kidney  is  incised,  abscess  or  cyst  cavities  evacuated  and 
the  interior  scraped ;  if  separate. pouches  exist  all  septa  must  be  divided.  The 
edges  of  the  sac  may  be  stitched  to  those  of  the  wound  in  the  skin.  Drainage 
is  effected  by  large  rubber  tubes. 

Nephrolithotomy. — After  exposure  of  its  posterior  surface  the  kidney  is  to 
be  exposed  and  examined  for  signs  of  the  presence  and  location  of  a  calculus  by 
the  following  methods:  (1)  The  touch,  all  of  the  accessible  portions  of  the 
kidney  being  thoroughly  palpated.  (2)  The  introduction  of  a  needle  having 
a  point  somewhat  dulled  so  as  to  avoid  injur\'  to  the  larger  vessels.     This 

method  is  without  danger 
and  it  is  also  an  efficient 
metho<l  of  exploration 
when  svstematicallv  car- 
ried  out.  The  needle 
may  penetrate  the  par- 
enchvma  as  well  as  the 
wall  of  the  pelvis.     (3) 

FiQ.  564. — CuM8TON*8  Clamp  for  Grasping  the  Pediclk  in  Neph-       Incision    of     the    kidnev 

ROTOMV. 

The  blades  should  be  covered  with  rubber  tubing.  and    CXploration    of     thc 

pelvis  with  the  finger,  or 
a  small  sound,  or  both,  if  palpation  and  the  use  of  the  needle  as  above 
described  have  failed.  The  hemorrhage  during  this  process  may  be  controlled 
by  digital  pressure  on  the  renal  vessels  or  by  the  use  of  Cumston's 
clamp  (Fig.  564). 

In  order  to  avoid  excessive  bleeding,  the  incision  for  the  removal  of  the  stone 
is  made  along  the  wliite  line  marking  the  junction  of  the  two  halves  of  the 
circulatory  system  of  the  organ  (M  ax  B  r  6  d  e  1),  when  this  can  be  identi- 
fied, and  through  the  substance  of  the  organ.  This  incision  is  similar  to  the 
postmortem  cut,  and  may  divide  thc  kidney  to  the  pelvis  of  the  organ,  if 
necessary.  The  wound  in  the  kidney  is  subsequently  closed  with  through-and- 
through  mattress  sutures  of  catgut ,  in  order  to  control  the  hemorrhage  (T  u  f  - 
f  ier).  The  stone  is  removed  by  forceps;  if  large,  it  may  be  broken  into 
pieces,  or  it  may  be  necessary  to  open  up  intervening  septa  or  separate  pouches. 
Provision  should  be  made  for  assuring  the  patency  of  the  ureter  (sounding,  or 
catheterization  of  the  ureter  from  the  pelvis  of  the  kidney),  if  this  is  found  to  be 
obstrurtcd  bv  a  calculus  or  fibrinous  clot.  The  latter  mav  sometimes  be 
forcibly  washed  into  the  bladder  (L  a  n  g  e).  The  external  wound  is  partially 
closed  and  drained. 

Nephrectomy. — The  costo-iliac  incision  suffices  for  simple  nephrectomy 
and  in  cases  of  small  and  medium  sized  growths.     Either  the  Bergmann- 
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C  z  c  r  n  y  or  the  K  6  n  i  g  incision  is  to  be  employed  in  the  case  of  lai^ 
tumors.  The  transverse  inpiaion  offers  an  advantage  in  that  its  anterior 
extremity  can  lie  carried  sufficiently  far  to  permit  the  opening  of  the  [leritoneal 
cavity  and  the  identification  of  n  second  kidney  (K  o  f  h  e  r).  After  exposure 
of  the  oi^an,  the  fingers  are  worked  around  its  convex  border  and  two  ex- 
tTeDutiex.  and  all  attachments  separated  until  the  pedicle,  which  cont^ieits  of  the 
ureter  and  renal  \essels,  is  reached.  When  possible,  the  renal  arter\'  is  isolated 
and  tied  separately.  The  pedicle  proper  is  to  be  ligated  in  sections  witii  braided 
rutgiit,  the  ligature  being  passed  by  means  of  a  large  aneurism  needle  or  the 
ligatixre  carrier  (Fig.  468).  It  niay  be  necessarj'  in  some  instances  to  ligate  the 
pedicle  en  masse,  and  exceptional  conditions  may  arise  which  will  make  it 
nwrcssaiy  to  rely  on  strong  clamp  forceps.  The  space  from  which  the  organ  has 
been  removed  tibould  be  cleansed,  partially  closed  by  sutures,  and  packed  with 
nine  oxid  or  plain  sterile  gauze.  Iodoform  should  not  be  used  in  this  situation. 
Should  the  kidney  be  found  lying  in  a  mass  of  matted  and  adherent  structures 
m>  that  there  appears  to  be  danger  of  injuring  the  colon  or  the  vena  cava,  or 
likelihood  of  entering  the  peritoneal  cavity,  it  is  well  to  incise  the  capsule  proper 
and  to  shell  the  kidne\-  out  of  ihis  down  to  the  pedicle,  which  is  treated  as  above 
deecribeii. 

In  abdominal  nephrectomy  the  alxlomen  is  opened  in  the  corresponding 
Unea  semilunarLs.  the  intestines  held  out  of  the  way  with  warm  Kiivize  com- 
.  the  peritoneum  incisd  behind  and  on  the  outer  side  of  the  colon. 
X  practicable,  so  as  to  avoid  interference  with  the  blood-supply  of  the  latter, 
the  peritoneum  stripped  from  the  kidney,  and  the  vessels  secured  at  once.  The 
enucleation  U  effected  mainly  by  the  fingers,  the  remainder  of  the  pedicle 
secured,  the  kidney  cut  away,  and  lumbar  drainage  of  the  retroperitoneal  space 
providetl  for  by  a  counter-opening  in  the  flank.  The  gap  in  the  peritoneum 
is  Miturt\l  with  catgut  and  the  abdominal  wound  closed. 

Partial  nephrectomy, — Exciaon  of  diseased  portions  of  the  kidney  may  be 
perfonmil  for  simple  and  hydatid  cysts,  small  l»enign  tumors,  and  even  for 
small  malignant  growths  when  doubt  exists  as  to  the  presence  of  another 
kidney.  The  operation  has  also  been  performed  for  tuberculous  disea.ie  limited 
to  a  small  portion  of  the  kidney,  traumatic  abscesses,  calculous  pyonephritis, 
renal  fistula,  anil  injury.  The  operation  is  performed  through  the  curved 
coeto-iliac  inci^^ion.  The  organ  is  drawn  out  on  the  surface  of  the  loin  and 
the  renal  arten,'  compressed  while  the  diseased  part  is  being  excised,  Small 
abaceawy  and  tulwrculous  foci  are  t.o  be  incised  and  scraped  away.  The  cut 
surbces  diould  be  drawn  together  with  through-and-through  catgut  sutures 
Mid  the  external  wound  drained  with  a  large  drainage-tube  reaching  down  to 
the  kidney. 

Hephrorrhaphy.— The  cur^■ed  costo-iliac  incision  is  eniployetl.  The  renal 
fat  is  separated  by  the  scissors  and  the  proper  capsule  of  the  kidney  incised  for 
about  two  inches  and  a  half,  and  separated  from  the  kidney  structure  for  about 
half  nn  inch  to  each  side  of  the  incision  in  the  capsule.  At  the  same  time  an 
ftWLstaiit  forwji  the  organ  toward  the  operator  by  pres.sure  on  the  abdomen  in 
fnmt.  The  kidney  is  now  pushed  in  front  of  the  diaphragm  until  only  its 
lower  portion  remains  visible.  The  middle  jKirtion  of  the  capsule  is  suturetl 
to  the  anterior  surface  of  the  quadratus  lumborum  muscle  bj-  means  of  several 
Gne  nilk  sulureH;   the  peritoneum  is  united  with  the  fibrous  capsule  laterally 
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(Hah  n).    The  silk  sutures  are  cut  short  and  buried  and  the  external  wound 
closed.     The  patient  is  kept  in  the  recumbent  position  for  four  weeks. 

G  o  e  I  e  t  introduced  the  method  of  passing  the  sutures  beneath 
the  capsule  at  right  angles  to  the  vessels  and  leaving  bridges  of  suture 
material  on  the  surface  of  the  capsule  continuous  with  the  sustaining  sutures 
(Fig.  565).  B  rod  el  has  suggested  a  somewhat  different  arrangement  of 
the  sutures,  though  on  the  same  principle  (Fig.  566).  The  latter  has  shown 
that  this  arrangement  of  the  sutures  will  bear  from  three  to  four  times  as 
much  strain  without  tearing  out  as  when  they  are  passed  in  the  ordinary-  manner 
as  through-and-through  sutures.  In  G  o  e  I  e  t '  s  operation  the  sutures  are 
of  medium-sized  silk  and  pass  out 
through  the  structures  of  the  back, 
to  be  secured  over  bolsters  or  tied 
across  the  external  wound.  In 
B  r  6  d  e  1 '  s  method  the  sutures  are 
of  somewhat  finer  silk  and  are  passed 
through  the  quadratus  lumborum 
muscle,  tied  and  cut  off  close  (buried 
sutures,  Fig.  567).  In  both  opera- 
tions the  wound  in  the  loin  is  closed 
without  drainage.  In  either  case  the 
formation  of  adhesions  will  be  en- 
hanced by  making  superficial  scarifi- 
cations of  the  surface  of  the  capsule 
after  the  sutures  are  applied. 

Costal  Fixation  of  the  Kidney 
(H  o  f  f  m  a  n  n).^This  is  accom- 
plished as  follows:  A  lumbar  incision 
is  made  from  the  eleventh  rib  along 
the  lateral  eflge  of  the  sacrolumbaiis 
muscle  to  the  crest  of  the  ilium.  The 
kidney  is  freed  from  its  fatty  capsule. 
The  twelfth  rib  is  now  expased  and 
the  kidney  reduced  to  its  normal 
position.  At  the  point  where  the 
posterior  surface  of  the  organ  lies  in 
front  of  the  twelfth  rib  a  double  door 
or  I-shaped  incision  is  made,  and 
the  two  rectangular  flaps  thus  formed  are  loosened  and  rolled  upon  them- 
selves laterally.  These  niHs  are  fixed  with  sutures.  The  supporting  sutures 
of  strong  silk,  are  passed,  each  through  the  corresponding  roil  several  times, 
and  then  through  the  intercostal  space  from  in  front  backward  around  the 
rib.  and  knottetl.  The  object  of  rolling  the  edges  of  the  capsule  is  to  pre- 
vent the  cutting  or  the  tearing  out  of  the  supporting  sutures.  The  exposed 
portion  of  the  kidney  favors  attachment  at  the  twelfth  rib.  The  adipose 
capsule,  the  muscles,  and  the  skin  are  sutured  separately.  A  compression 
cushion  on  the  anterior  abdominal  wall  of  the  corresponding  side  is  included 
in  the  dressings.  The  patient  should  maintain  the  horizontal  position  for 
three  weeks. 
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Decapsulation  of  the  Kidney.— This  operation  has  been  proposed 
for  the  cure  of  chronic  Bright's  disease  (Ed  e  bo  his).  The  operation  i:^ 
performetl  with  the  patient  lying  prone  on  the  table,  an  air-custiioii  undrr- 
lying  and  supporting  the  abdomen  (Kig-  563).  The  vertical  incision  along 
the  outer  edge  of  the  sacrolumbalis  muscle  is  employed  (costo-illac  incision). 
The  kidney  is  delivered  through  the  wound  if  possible.  Tlie  capsule  proper 
of  the  kidney  is  divided  on  a  director  along  the  entire  length  of  its  convex 
external  border,  including  the  extremity  of  each  pole.     lOach  half  of  the  c:ip- 


Applying  Ibeaului 


8u!e  is  in  turn  stripped  from  the  kidney  in  the  direction  of  the  i>clvi,s  uni  il  i  he 
entire  surface  of  the  organ  is  denuded.  The  kidney  tissue  is  s<Knetiincs  very 
friable  and  the  capsule  is  adherent;  hence  care  is  necessary  lo  avoid  leariui: 
the  former.  The  stripped  off  capsule  is  cut  away,  the  kidney  drojiped  l>;ii-k. 
and  the  wound  closed.  If  the  kidney  cannot  be  delivered,  the  capsule  i)ri>[Mr 
is  strippetl  off  by  the  fingers  in  the  bottom  of  the  wound  and  cxcu-iod  as  fur 
as  iM>s.xiblc.  The  operation  has  not  been  generally  accepted  by  the  piiifessioji 
up  to  the  present  time. 
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Fractures  of  tlie  Bones  of  tlie  Pelvis.— Fractures  of  the  margins  ;iii.l 

processes  of  the  peK-ic  circle  occur  from  direct  force  externjilly  applied.     The 

continuity  of  the  structure  involved  is  not,  as  a  rule,  disturt>ecl.     Tlie  .■^pinnu.s 

i  of  the  sacrum  and  the  crest  of  the  ilium  may  l)e  hnikon.  thoii^di 
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R  :  r  i  .  n  z  -r  r  jLLiz^  :♦:  Lii^  :<:»aKTnEti  fractures  of  these  parts  by 
'ry.'vrz,'  ■:-  r-:ric::  i:  ::  :l*r  rlutctil  n-.i?i!J«.  tlrber  thin  the  application  of  a 
Tir:.p->  rJi  "'.  jiier  aiii  ref^  in  ''•=^i.  I'ztes^  fri.i'rzire?  r^i^ulre  no  special  treatment. 
A'^^^  --ri:r-  ipp<rr:::  -  •  :  :i»r  frti-nuecis  :^  iie::ber  roast Jie  nor  absolutely  neces- 
Tir.  -  T:-  uzL  i'zj^  repair  tike*  r.li..ir.  is  i  rijc.  ry  x^^eans  of  connective  tissue, 
vfrr.  i-li::.:.  ::  iny.  ii^rur- i:::^  ;:  :ui.::::-:l  frCo-a?  these  injuries. 

I'r^'-riT^  Ti-^-irj:  tir-uiir:  :l«r  relvi?  rir.-^jc.  i^wever.  are  of  far  greater 
iir^Zf'r.j.T.'^.  :---.T^  :■:■  :r.^  ir^ijei  >Lir^  ■■:  :be  •c-ir^rk'  and  the  amount  of  force 
r*<,ilrei  *•■  ;r-»iu-"ir  :r.*i:-:::.  A  :  r>r  5u±o>rr.:  :o  overcome  the  strong  resistance 
o:  ::.^  r.^l-i?  :ir?>  Mf^^illy  .iu?e?  tw.?  lirje?  •>:  separsition.  These  lines  may 
:o^>:-x  -r.r  r.T.  r.-r.  iro^e^  ■  :'  :ii-r  r*r>.~^.  rn>iucinc  dislocations  of  the  pelvic 
rx/r.^.  I:  rr^-vir^  ::ik€<  pl:i>r.  however,  one  Iiz3e  p&sse?  through  the  ilium 
fr^.rr.  it-  ^  :t-^:  :•  -  tii-E-  s-i:i:i?  r-''::h.  -s^Lilir  the  •::  her  extends  from  the  iliopectineal 
err.ir.'^r.  •r  i  •-\T..Viiri  '.r^'^h  :he  h  riz* ntal  r:i::::u>  of  the  pubis,  the  obturator 
:Vri:r>:..  ir.  i  ti^rujr:  ::.e  :i<*"er.  iir^  r^nius  ••:  the  ischium.  The  obturator 
rr-^rr.' Tir.fr  i-  r.- -t  r.e-^-cir/.y :«.  :n.  Two  rv5^>r<  ai>?  advanced  to  account  for  the 
:Tf:<si^:.'y  o:  the  :r^'-:.:n?  ilv-r.^  these  I:ne<;  1  ihey  represent  the  lines  of  least 
nrsi-^nry-e:  2  the^-  ir.jiries  U'=u:iiiy  ivsul:  fn.^n:  falls  on  the  extended  lower 
extrvrrr.ity  :r.  -.vhi'^-h  the  :»r?e  :>  :rar-sferre».i  fn.'ir.  the  femur  to  the  acetabulum 
ar.'i  •h^r.'-fr  to  the  a-ijiiL-er.t  pi>rt:on  o:  the  pelvic  ring.  The  second  line  of 
frict:rf-  may  h-e  -iuplioiitei  on  the  opposite  side,  with  displacement  of  the 
fT.TfiprjV'ri'f  DuV.L-  to'.vari  the  Madder.  Fracture  of  the  acetabulum  alone  is 
ex'r*.-fr^ii:*zly  rare.  A  itriei  referen-.^e  is  made  :\v  Kronlein  to  a  case  in 
•Ahi^^rh  "'x»th  iicetii"MiIa  were  •  ni^hei  in  by  a  fall  on  the  feet,  the  head  of  each 
ferr/ir  '•/fr'.ii:^  driven  int«»  the  r*elvis. 

Diagnosis. — This  re-ts  essentially  on  the  tenderness  on  palpation  from 
v/:tho'it.  ;ir;'i  the  syrnpt'»ni-  ohtaincl  by  examination  from  the  rectum  or  the 
va:::r,;i.     Retention  of  urine  is  a  further,  thoueh  not  entirelv  trustworthv, 

.  »  » 

«■'.!.'. :/o::i.  Th:<  o^-r-urs  s'^^n  after  the  in'un-  and  mav  continue  several  davs  or 
\tti/iL*-r.  'x'c<)r\'.i.'i  t*»  the  r-ause.  It  may  W  due  to  elTusion  of  blotxl  .surrounding 
ixi.'i  '-'ir.'.fire^sir.L'  the  ne<k  of  the  bhiader:  it  may  also  result  from  paralysis  of 
the  u.\irf'\i\'c.T  apfjaratus  <'f  the  bla»i<.ier  causcvi  t\v  ct^ntusion  of  the  pelvic  ring. 
The  e;i-'-  or  other.vi.*!^'  of  the  intHniurtion  of  tlie  catheter  will  decide  this  point. 
Ctt.vyAti.r  or  re-rultin^  injun*  to  the  urethra  is  followed  by  urinar>'  extravasa- 

( /  ;f--r.ot  ■.vounds  of  the  pelvis  and  injuries  involving  the  entrance  of  splinters 
jiji'i  oT^l•^  fon-JLTi  l/fKJies.  as  well  a<  'I'UlTer"  and  other  severe  criL^h  accidents, 
fonr.  :* '!;;—  hy  themselves,  the  imT>»rtance  of  the  traumatism  depending  not  so 
riiii'h  o:j  tlie  fracture  of  the  p<'lvi(*  bones  as  on  injuries  to  omtaineti  organs- 
Prognosis. — I'he  |)rr>L:nr»sis  dejx^nds  less  on  the  fracture  of  the  bones  than 
ofi  ;:' 'r --nrv  «.r  'oiri'i'leiit  injuries  to  the  containeti  organs.  Simultaneous 
ij,  'jf.  t'l  t},r.  :,!;,^lfi<-r.  urethra,  fx^ritoneum.  colon,  or  .<m:dl  intestine  greatly 
inr-n:.-'-  tl.r-  t:nr.;tv  in  iii'lividiial  cases.  Simple  invasion  by  a  bullet  of  the 
ihor;-'».:-  i,.ii-^'!*-  iri.'jy  result  fatally  from  extensive  phlegmonous  inflammation. 
lri>i.'-.  tf,  t}i(-  ]\.:ic  artf-rv  and  vein,  a-  a  rule,  tenninates  in  death. 

m 

Treatment.  Whilf  coniplieation-  of  fractures  of  the  pelvic  lx>nes  must  be 
rn'-t  in  v.-jri'u-  v.  a  v.-.  a^-conlinLr  to  the  indir-ations.  the  fracture  itself  needs  onlv 
to  \,t'  \f'i\  urj'i.-tur';*-'!.  v.ith  ir-e-hajrs  and  ancKlynes  to  allay  the  pain.  Where 
i\n-  injury  n-.-uit-  fn»rn  a  fall  from  a  height,  the  patient  striking  on  the  feet,  the 
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portion  of  bone  lictween  the  lines  of  fracture  being  driven  into  the  pelvis,  a 
weight  and  pulley  extension  applied  to  the  femur  of  the  corresponding  side  is 
indirntcd.     Bony  consolidation  takes  place  in  about  six  weeks. 

Dislocations  of  the  Bones  of  the  Pelvis.— These  are  exceediriKly  rare, 
owing  to  the  peculiar  anatomic  nature  of  the  joints  of  the  pelvis  (symphysis 
pubis  and  sacroiliac  synchondroses).  These  are  characterized  by  strong 
ilgtuiientous  attachmenta,  an  absence  of  fibrous  cartilaginous  attachments, 
and  cxceedineiy  slight  mobility.  The  sacroiliac  sync hrond roses,  in  addition, 
are  marked  on  the  joint  surfaces  by  a  peculiar  roughness.  The  only  normal 
movement  of  the  pelvic  bones  is  that  which  occurs  when  the  sacrum  is  forced 
don-nwunl  between  the  iliac  bones  by  the  carrying  of  heavy  weights,  aiK.l  this  is 
scarcely  appreciable. 

Dislocation  of  the  sacroiliac  joint  may  arise  from  force  vertically 
applied,  the  sacrum  l>eing  parted  from  both  iliac  bones,  or  from  strong  lateral 
preesure.  the  iliac  bone  overriding  the  sacrum.  In  the  latter  case  eitiier  there 
is  simultaneous  dislocation  of  the  pubic  symphysis,  or  a  vertical  fracture 
separates  the  horizontal  ramus  of  the  pubis  and  the  ascending  ramus  of  the 
ischium.  Unilateral  dislocation  of  the  sacroiliac  joint,  without  simultaneous 
dialocation  of  the  symphysis  pubis  or  fracture,  is  of  rare  occurrence,  though 
S a  11  e  r  o  n  claims  to  have  oteerved  a  case.  Finally,  ail  the  peKic  joints  may 
be  simultaneously  dislocated,  the  force  under  these  circumstances,  however, 
being  usually  sulficient  to  cause  death. 

During  th(>  last  months  of  pregnancy  the  pelvic  articulation.s  become 
loosened,  and  during  delivorj-  the  child's  head  impinges  against  the  pelvic 
circle  from  within  and  does  not  meet  with  the  same  resistance  offereti  w  hen  the 
force  is  applied  from  without.  Cases  have  been  observed  in  wiiich  all  the 
joints  of  the  pelvis  have  been  found  to  have  yielded  during  difficull  labors. 
The  most  common  of  these  accidents,  however,  is  a  more  or  less  pronounced 
diastasis  of  the  symphysis  pubis. 

The  diagnosis,  prognosis,  and  treatment  of  these  Injuries  rank  with  those 
of  pelvic  fractures,  since  they  are  quite  analogous  in  many  res[>e(ts.  In 
pronounced  cases  complete  restitution  is  hardly  possible,  an  a  rule,  ami,  owing 
to  the  rupture  of  the  strong  ligaments,  retention  is  still  more  difficult.  The 
treatment  usually  resolves  itself  into  maintaining  the  recumbent  |xisture, 
avoiding  pressure  sores,  and  using  the  catheter. 

Dislocations  of  the  bones  of  the  coccyx,  sometimes  erroneously 
drS4:no«ted  as  fractures,  are  of  not  uncommon  occurrence.  The  diagnosis  is 
made  by  grasping  the  coccyx,  with  the  index-finger  in  the  rectum  iind  the 
tftumh  placed  externally.  The  torn  ligamentous  structures  are  slow  to  unite 
and  in<i«<t  frequently  fail  of  repair  altogether,  Tlie  persistence  of  the  disloca- 
tion often  leads  to  such  disturliances  as  pain  on  defecation,  walking.  r>r  sitting. 
which  are  Mimetimes.  but  not  always  relieved,  particularly  in  nervous  women, 
by  resection  of  the  displaced  portion.  The  operation  is  most  conveniently 
perfonned  with  llip  patient  in  the  exaggerated  lithotomy  position  {Figs.  568 
and  o6<)). 

Inflammations  of  the  Pelvic  Joints.~lnflammations  of  the  pelvic 
joint*  tnuy  ncvur  during  the  [Kistpucrj>eral  period  in  connection  with  septic 
pyemic  states  originating  in  the  uterus  .tnd  vagina.  The  physiologic  changes 
which  the  pelvic  liones  and  the  ligamentous  structures  undergo  during  preg- 
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nancy  predispose  to  this  inflammation.  Metastatic  suppurative  foci  may  also 
occur  in  the  softened  bones  themselves.  The  symphysis  pubis  may  retain  an 
abnormal  mobility  for  quite  a  long  time,  even  after  normal  deliverj'.  Sacro- 
coxalgia or  sacrocozitis  ia  a  name  given  to  a  nonpuerperal  form  of  inflamma- 
tion of  the  iliosacral  joints.  It  attacks  most  frequently  males  between  the 
ages  of  twenty  and  thirty-five  years.  It  is  caused  by  (1)  extenfuon  of  tubercu- 
lous osteomyelitis:  (2)  gonorrhea;  (3)  traumatism. 

Suppurative  sacrocozitis  leads  to  the  formation  of  abscesses,  which, 


as  a  rule.  i)asp  downward  along  the  posterior  surface  of  the  psoas  to  the  sciatic 
notch  and  make  thoir  ai)pcarance  beneath  the  gluteal  muscles.  Or,  they 
mav  follow  the  usual  coui'sc  of  a  |)soas  abscess.  Occasionally,  when  the 
jiowcrful  iiganicnfdus  banils  Ix-tween  the  sacrum  and  the  ilium  are  softened 
by  tulKTCulous  infrdioii  and  inflammation,  they  follow  a  more  favorable 
cour:<c  and  [Hiint  directly  backwani  beneath  the  skin.  These  abscesses  should 
Ije  pniinplly  opened  and  thrir  bony  wall.",  as  well  as  the  soft  parts,  thoroughly 
curetted  and  draineti.     I'ormal  restsction  of  the  sacroiliac  joints  is  scarcely 
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permissible,  on  account  of  the  disturbances  of  locomotion  whicb  are  aliiio.st 
certain  to  follow. 

Rheumatic  sacrocozitis  is  the  condition  present  in  many  of  tlie  intrnit- 
able  cases  of  supposed  lumbago.  Similar  inflammations  arc  olL-^erviHl  in 
the  sacrococcygeal  joint,  and  in  the  joints  between  the  Ixines  of  tlio  (-»<-<  y\. 

Inflammations  of  the  Pelvic  Bones.— Traumatic  inflammation  of 
the  pelvic  bones  occurs  most  frequently  in  connection  with  war  surgiTv 
from  gunshot  and  shell  wounds. 
In  former  times  the  failure  of 
complete  penetration  and  the 
occurrence  of  extensive  splin- 
tering led  to  widespread  infec- 
tion and  suppuration  and  a  high 
mortality.  With  the  modem 
bullet  a  clean-cut  perforation  is 
made,  which  serves  as  a  drain, 
and  much  less  damage  is  done 
to  the  bony  parts;  hence  these 
untoward  effects  are  less  fre- 
quently observed. 

Phl^^onous  inflamma- 
tion following  perforation  of 
the  ilium  and  invasion  of  the 
psoas  muscle  is  very  difficult  to 
deal  with,  the  suppurative  pro- 
cess extending  downward  be- 
tween the  muscle  and  the  bone. 
When  once  fully  developed,  it 
affords  an  unfavorable  progno- 
sis on  account  of  the  di^cutties 
attending  attempts  to  obtain 
free  drainage  and  apply  anti- 
septic treatment.  Sometimes 
through  drainage  may  be  ob- 
tained by  enlai^ng  the  wound 
of  entrance,  and,  with  the  finger 
passed  through  this  as  a  guide, 
nuiking  a  counter-opening  with 
a  blunt  instrument,  after  the 
skin  lietween  the  tuberosity  of 
the  ischium  and  the  anal  orifice 

has  Iteen  incised  freely.     Drain-         Expo™™  of  the  c«cy.  iiiniuxh  >  m...ii!.i,  in 
age  is  thus  effected  through  the 

i-xchiorectal  space.     Drainage-tubes  may  also  lie  placed  so  as  to  dr; 
leaser  pelvis,  emerging  near  the  point  of  the  coccyx. 

Nontraumatic  suppuration  of  the  pelvic  bones,  or  caries,  is  th* 
of  either  tuberculous  osteomyelitis  or  syphilitic  infection.  The 
is  much  more  frequent  than  the  latter,  as  well  as  much  more  dlffKult 
with,  for  the  reason  that  the  diseased  tissues  cannot  Ik;  rcmoxed  \vi 
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tainty.  The  patient  usually  dies  of  either  disseminated  tuberculosis  or  amy- 
loid degeneration  of  the  abdominal  glands.  The  disease  attacks  by  prefer- 
ence (1)  the  posterior  medullary  portion  of  the  ilium,  near  the  sacroiliac 
synchondrosis;  (2)  the  tuberosity  of  the  ischium.  It  sometimes  attacks  the 
crest  of  the  ilium,  the  pubis,  sacrum,  and  coccyx.  Gummatous  nodules 
may  arise  in  any  portion  of  the  pelvic  bones.  Necrosis  of  the  pelvic  bones 
sometimes  occurs  after  traumatic  suppuration;  more  rarely  as  a  sequel  of 
acute  osteomyelitis.  Sequestra  of  the  pubis  at  the  symphysis  sometimes 
invade  the  bladder  and  form  the  nucleus  of  a  calculus. 

Treatment. — In  tuberculous  caries  of  the  pelvic  bones  Mdement  by  means 
of  the  chisel,  gouge,  and  sharp  spoon  is  indicated.  Complete  removal  of  the 
diseased  tissue  is  rarely  accomplished,  however.  After  as  much  of  the  dis- 
eased tissue  as  possible  has  been  gouged  and  scraped  away,  the  resulting 
cavity  is  to  be  filled  with  pure  carbolic  acid,  which  is  allowed  to  remain  in  &xtu 
for  one  minute.  The  acid  is  then  neutralized  with  95  per  cent  alcohol,  after 
which  the  cavity  is  packed  with  iodoform  gauze.  Syphilitic  caries  indicates 
antisyphilitic  treatment.  Necrotic  portions  of  the  pehic  bones  are  to  be 
removed  by  sequestrotomy. 

Inflammations  of  Muscles  and  Bursae  Mucosae  in  the  Pelvic 
Region. — Of  these,  the  most  important  are  psoitis  and  psoas  abscess.  The 
first  may  occur  as  a  postpuerperal  complication  and  lead  to  considerable 
confusion  in  the  diagnosis.  Psoas  abscess  has  its  origin  most  frequently  in 
tuberculous  osteomyelitis  of  the  lower  dorsal  and  lumbar  vertebrae.  Sup- 
purative inflammation  at  the  inner  surface  of  the  ilium  may  be  followed  by 
abscess,  situated  at  first  beneath  the  iliac  muscle,  aftem-ard  reaching  the 
sheath  of  the  psoas.  Again,  suppuration  of  the  neighboring  lymph-glands 
may  lead  to  psoas  abscess.  Finally,  extensive  suppuration  may  follow  rup- 
ture of  the  psoas  occurring  in  the  course  of  typhoid  fever,  infection  taking 
place  at  the  point  of  rupture. 

Bursae  Mucosae. — The  deeper  bursae  mucosae,  as,  for  instance,  that 
extending  upward  from  the  tuberosity  of  the  ischium  and  lying  between  the 
gemelli  and  the  obturator  intemus  muscle,  as  well  as  that  covering  the  lower 
surface  of  the  ischium,  are  rarely  affected.  A  large  bed-sore  or  ulcer  from 
pressure  may  open  into  the  latter,  however,  and  lead  to  a  dangerous  phleg- 
monous inflammation  of  the  deep  connective  tissue.  The  bursae  mucosae 
situated  between  tlie  posterior  surface  of  the  sacrum  and  coccyx  and  the  skin 
are  frequently  the  scat  of  inflammation.  While  these  bursae  appear  rather 
irregularly  at  any  part  of  the  sacrum  and  coccyx,  the  most  common  site  for 
them  is  in  the  median  line.  These  l^ecome  infected  from  the  skin,  in  some 
instances  after  irritation  and  accumulation  of  secretion  from  sitting  or  horse- 
back-riding. After  evacuation  of  the  abscess  a  fistulous  track  remains, 
with  a  seropurulent  discharge.  These  sacral  and  coccygeal  fistulas  are 
not  to  be  mistaken  for  anal  fistulas.  Thev  differ  from  the  latter  in  the  char- 
actcr  of  the  discharge,  which  is  synovial,  by  their  median  situation,  and 
by  not  opening  on  the  perineum.  The  use  of  the  probe  will  usually  settle 
the  question.  Congenital  fistulas  are  likewise  frequently  found  in  this 
situation.  In  the  deep  furrow  sometimes  seen  nmning  from  the  anal  mar- 
gin to  the  point  of  junction  of  the  sacrum  and  coccyx  there  are  sometimes 
found  one  or  more  fistulous  openings  emptying  into  the  furrow,  which  can 
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be  traced  upward  for  varying  distances.  These  have  been  attributed  to  a 
cystic  dedeneralion  of  the  rudimentary  structure,  known  aa  the  coccygeal 
glomerulus,  or  Luschka's  gland.  The  existence  of  this  gland  has  been 
d«'ni«i  bv  other  linatomista  (Arnold). 

Tlie  treatment  of  inflamed  and  supptirating  bursae  mucosae  is  conijilete 
extirpation  of  ail  infected  tissues.  The  same  treatment  is  applied  to  sacral 
and  coccygeal  fistulas.  The  most  rigid  and  persistent  antiseptic  treatment 
is  required  in  the  after-course  of  the  case,  in  order  to  effect  healing. 

Malformations  and  Tumors  of  the  Pelvic  Region.— The  most 
important  of  th'^seis  that  known  an  congenital  sacral  tumor.  These  may 
be  fl)  Shrolipomas,  these  containing  larger  or  smaller  cystic  structures;  (2) 
cystohygromas;  (^)  teratomas,  containing  lime  salts,  cartilaginous  or  osse- 
oua  stmetures,  hair,  and  striated  muscular  fiber,  in  fact,  a  rudimentary  fetus. 
Some  of  the  larger  of  these  tumors  possess  nmscular  movements  of  their  own. 
independent  of  the  surrounding  normal  muscular  structures.  Others  are 
intimately  connected  with  the  normal  muscular  and  fascial  structures,  as 
well  as  with  the  osseous  structures.  When  the  vertebral  arches  are  sepa- 
rated, these  tumors  resemble  spina  bifida.  PIcxiform  neurofibromas  have 
aliw  l»een  found  (P  .  B  r  u  n  a).  Tumors  may  also  develop  from  the  anterior 
surface  of  the  sacrum. 

Those  connected  by  broad  attachments  to  the  vertebrae  are  not,  as  a  rule, 
operabie.  Even  those  apparently  quite  mo\able  are  sometimes  connected 
»rith  the  vertebral  canal,  and  the  greatest  care  is  necessary  in  their  reznoval 
lo  avoid  fatal  septic  spinal  meningitis.  The  mortality  following  these  opera- 
tive attempts  is  ver>'  high  and  by  some  surgeons  the  operations  are  considered 
unju.itifiable.  When  the  tumor  contains  large  indi\i<lual  cysts,  injections 
of  tincture  of  iodin  may  be  tried. 

The  malignant  tumors  of  this  region  develop  in  all  ages,  but  particularly 
(ifter  the  age  of  cliildhood.  They  spring  most  frequently  from  the  ilium. 
Sarcoma,  and  particularly  angiosarcoma,  is  the  most  frequent  type.  They 
fre<iuently  contain  radiating  cancelU  and  then  are  somewhat  harder  (osteo- 
sarcoma). Knchondromatous  structures  are  also  sometimes  found.  Sarco- 
nuw  in  this  region  are  soinetiniea  sufficiently  vascular  to  pulsate,  thereby 
Eimulaling  an  aneurism.  Sarcomas  of  the  pelvic  bones  are  usually  priman-, 
but  ihey  may  be  secondaxj'  to  similar  growths  in  the  thigh,  as  recurrences 
after  amputation  or  disarticuiation  at  the  hip-joint. 

Malignant  growths  in  this  region  are  almost  without  exception  inoperaijle, 
•8  far  a!»  radical  cure  is  concerned.  Pressure  on  the  rectum  may  produce 
obstruction  and  demand  the  formation  of  an  artificial  anus. 

!.4rge  lipomat)  sometimes  develop  in  the  soft  parts  of  the  lesser  pelvis  and 
projerl  fiihc-T  alongside  of  the  rectum,  or  at  the  greater  sciatic  notch  beneath 
the  gluteal  musclen.  l'!)xtirpation  is  accomplished  by  exposing  the  growth  at 
the  point  where  it  has  escaped  from  the  pelvis  and  drawing  out  the  mass. 

LlEalion  in  Continuity  of  the  Arteries  of  the  Pelvis.— Hemorrhage 
fnllttwing  recent  injuries  and  aneurism  are  the  most  frequent  indications 
for  the  application  of  &  ligature  in  continuity  in  this  situation,  ag  elsewhere. 
The  external  iliac  arlerv-  has  been  ligated  with  good  results  in  certain  cases  of 
dephttntiasiti.  Tlic  internal  iliac  has  been  ligatecl  preliminarily  to  hysterectomy 
aod  also  for  the  relief  of  enlarged  prostate. 
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Owing  to  the  fact  that  endarteritis  deformans  attacks  by  preference  the 
point  of  bifurcation  of  the  common  iliac  into  the  external  and  internal  iliacs, 
both  fusiform  and  sacciform  dilatations  of  the  vessels  occur  here  more  frequently 
than  in  other  parts.  They  may  encroach  on  the  common  iliac  to  such  an  ex- 
tent as  to  make  it  difficult  or  impossible  to  apply  a  ligature  to  this  vessel. 

Aneurism  of  the  gluteal  arteries  sometimes  follows  injuries  in  the  gluteal 
region.  If  small,  the  aneurism  is  to  be  exposed  and  the  vessel  ligat^d  at  each 
side  of  the  aneurism.  If  the  aneurism  is  of  considerable  size,  ligation  of  the 
internal  iliac  artery  is  preferable.  In  recent  injuries  in  the  gluteal  region,  with 
profuse  hemorrhage,  the  bleeding  vessel  should  be  secured,  the  wound  being 
enlarged  if  necessary. 

The  most  frequent  as  well  as  the  most  important  of  the  ligations  in  this 
region  is  that  of  the  external  iliac  arter\'.  In  former  times,  before  the  use  of 
the  aseptic  ligature,  the  dangers  of  secondary  hemorrhage  from  the  impos- 
sibility of  fonnation  of  a  long  clot  in  the  case  of  the  ligation  of  the  femoral 
arter}^,  owing  to  the  short  distances  between  its  branches,  and  the  existence  of 
the  opposite  condition  in  the  case  of  the  external  iliac,  led  to  the  selection  of 
the  latter  vessel  for  ligation  instead  of  the  former.  Ligation  of  this  vessel  is 
indicated  in  secondary'  hemorrhage  following  ligation  of  the  femoral. 

Ligation  of  the  Aorta,  Cominon  Iliac  Artery,  External  and  Inter- 
nal Iliac  Arteries. — Ligation  of  the  aorta  is  indicated  by  aneurism  of  the 
external  and  internal  iliac  arteries  in  cases  in  which  it  is  not  possible  to  apply 
the  ligature  to  the  common  iliac  on  account  of  a  diseased  condition  of  that 
vessel,  by  aneurism  of  the  common  iliac,  and  by  secondary'  hemorrhage  follow- 
ing ligation  in  continuity  of  the  common  iliac  arter}\  The  operation  is  one  of 
great  difficulty,  as  well  as  danger,  and  many  surgeons  express  a  doubt  as  to 
whether  it  ought  ever  to  be  performed. 

The  aorta  can  be  ligated  only  below  the  point  where  the  renal  arteries  are 
given  off.  The  ligature  must  be  applied  as  low  as  possible,  in  order  to  favor  the 
collateral  circulation  to  the  pelvic  organs  and  the  lower  extremities.  The 
superior  mesenteric  artery  is  of  least  importance  in  this  respect,  being  a  terminal 
arter}',  while  the  lumbar  arteries  through  their  anastomosis  with  branches  of 
the  internal  iliac,  the  internal  mammar\'  through  the  terminal  branches  of  the 
epigastric  at  the  ensiform  cartilage,  and  the  communication  between  the  in- 
ferior mesenteric  and  the  internal  pubic  furnish  the  channels  through  which  the 
circulation  below  the  point  of  ligature  is  finally  reestablished.  Paralysis  of  the 
muscles  of  the  lower  extremities  has  frequently  followed  experimental  ligations 
of  this  vessel  in  the  lower  animals.  This  has  been  shown  bvSchiffer  and 
W  e  i  1  to  be  due  to  anemia  of  the  spinal  cord  rather  than  to  the  cutting  off  of 
the  supply  of  blood  to  the  extremities. 

The  abdominal  cavity  should  be  opened  freely  to  the  left  of  the  median  line, 
the  intestines  drawn  to  the  right  side,  the  posterior  layer  of  the  peritoneum 
opened  by  bluntly  separating  the  root  of  the  mesenter\'  and  the  vessel  thus 
reached  (Cooper).  M  a  a  s  *  s  method  is  designed  to  reach  the  vessel  from 
behind,  the  incision  being  placed  at  the  anterior  edge  of  the  quadratus  lum- 
borum.  C  .  H  u  c  t  e  r  proposed  an  incision  along  the  posterior  edge  of  the 
latter  muscle. 

Ligation  of  the  common  iliac  is  performed  through  practically  the  same 
incision  as  that  employed  for  ligation  of  the  aorta. 
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Ligation  of  the  External  Iliac  Artery  by  the  Extraperitoneal  Method. — 
T>'itii'  ligaliou  is  jjerformed  by  making  an  incision  parallel  to  Poupart's 
ligament  and  extentling  from  the  middle  of  the  symphysis  pubis  to  the  anterior 
superior  spinous  process  of  the  iiium.  The  artrn,-  rises  from  the  pelvic  cavity 
und  crosses  the  middle  of  this  line  to  become  the  femoral  artcn,'.  After  scpar- 
tion  of  the  aponeurosis  of  the  external  oblique,  which  lies  immediately  beneath 
ihc  skin  with  Poupart's  ligament  forming  its  free  border,  the  intenml  oblique, 
with  its  well-marked  muscular  structure  and  fibers  running  at  rifjlit  angles 
to  the  line  of  incision,  comes  into  \-iew.  Tliese  are  incised  the  whole  length 
of  the  wound.  The  transversalis  muscle  may  appear  in  the  upper  portion  of  the 
incision ;  at  the  lower  and  inner  portion  it  is  replaced  by  the  connecti\'c-t issue 
U)'er  of  the  transversalis  fascia.  This,  together  with  the  peritoneum,  is  now 
a^>aratcd  from  the  anterior  portion  of  the  iliac  fossa,  and  retracted  upward  and 
toward  the  median  line  by  an  assistant.  The  pulsation  of  the  vessel  is  felt 
w  it  lies  on  the  iliac  muscle.  The  ligature  must  be  placed  a  fingerbreadth 
or  more  above  Poupart's  ligament,  in  order  to  avoid  the  internal  epigastric 
and  deep  circumflex  arteries.  The  vein  passes  downward,  anil  lies  to  the 
right  of  the  artery  on  each  side;  the  arten,'  needle  must  be  passeil  from 
without  inward  on  the  right  side  and  from  within  outward  on  the  left  side. 
The  circumflex  iliac  vein  crosses  the  anterior  surface  of  the  arteiy  obliquely  at 
the  jioint.  of  selection  for  ligation ;  its  injurj'  may  embarrass  the  subsequent 
steps  of  the  operation.  The  artery  needle  is  passed,  armed  wilh  a  catgut 
ligature  of  moderate  size,  around  the  vessel  from  the  direction  of  the  \'ein.  The 
cruml  nerve  lies  at  least  two  centimeters  from  the  artery,  on  its  outer  side;  the 
ilioinguiDal  nerve  lies  somewhat  nearer. 

The  Transperitoneal  Method. ^An  Incision  is  made  along  the  outer  edge 
of  the  corresponding  rectus  abdominis  muscle  and  through  the  peritoneum. 
The  i»atient  is  placed  in  the  elevated  pelvis  position  of  Trendelenburg 
(flee  page  365)  and  the  vessel  identified.  The  posterior  layer  of  the  peritoneum 
ia  (ijiened  directly  over  the  artery  by  carefully  tearing  it  with  two  pairs  of 
duaecting  forceps  and  the  artery  needle  passed  from  the  direction  of  the  vein. 

t'nlcss  some  abnormal  condition  of  the  extremity  prevents,  the  collateral 
fUicolatioD  is  quickly  established.  The  obturator  branch  of  the  internal  iliac 
communicates  with  the  profunda;  the  circumflex  iliac  forms  a  commimication 
between  th«  femoral  and  the  iliolumbar  branch  of  the  internal  iliac.  The 
fEluleals  asaiDt  by  their  communication  with  the  external  circumflex  from  the 
profundK.  A  small  branch  is  given  oft  from  the  inferior  gluteal  and  accom- 
panies the  sciatic  nerve;  this  anastomoses  with  the  network  of  vessels  about 
rhf  knee-joint.  The  temperature  of  the  hmb.  lowered  at  first,  soon  becomes 
normal.  The  entire  extremity  should  be  wrapped  in  cotton  anil  lightly 
bandaged  with  a  flannel  roller. 

LiKAtion  of  the  Gluteal  Arteries. — This  operation  is  not  easy  of 
perfonnance.  on  account  of  the  necessity  of  reaching  the  arterj-  through  the 
thick  gluteal  muscles.  It  should  be  performed  whenever  practicable  in  pref- 
[•  to  ligation  of  the  internal  iliac.  An  incision  five  inches  long  is  made 
from  the  posterior  superior  spine  of  the  ilium  In  tlie  great  trochanter.  The 
superior  gluteal  lies  at  the  upper  edge  of  the  pyriformis,  the  inferior  at  (he  lower 
eilite  of  thi»  muscle. 

Lisalion  of  the  Internal  Iliac  Artery.— .\  cutaneous  inci.«ion  is  made. 
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passing  from  the  apex  of  the  last  rib  vertically  downward  until  the  crest 
of  the  ilium  is  reached ;  from  this  point  the  incision  is  carried  along  the  crest 
until  the  anterior  superior  spine  of  the  ilium  is  reached.  This  incision  is  carried 
through  the  transversalis  fascia.  When  the  peritoneum  is  reached,  this  is 
separated  from  the  iliac  fascia  and  displaced  toward  the  median  line.  The 
external  iliac  arter\^  is  identified  between  the  iliac  fascia  and  the  psoas  muscle 
and  is  followed  in  an  upward  direction  to  the  internal  iliac.  The  vein  lies  to 
the  inner  side. 

Transperitoneal  Ligation  of  the  Iliac  Arteries.— By  far  the  best 
method  for  ligating  the  iliac  arteries  is  through  an  abdominal  incision. 
The  conmion,  the  external  and  the  internal  iliacs  can  be  easily  reached  through 
an  intermuscular  incision  on  the  corresponding  side,  similar  to  that  employed 
in  the  operation  for  appendicitis,  or  through  a  median  incision.  The  patient 
is  placed  in  the  Trendelenburg  position  and  the  abdomen  opened  on 
the  corresponding  side.  The  median  incision  is  always  employed  when  both 
internal  iliacs  are  to  be  tied,  as,  for  instance,  as  a  preliminary'  procedure  in 
abdominal  hysterectomy  (M  u  n  d  e  ,  Pry  or).  The  overlying  peritoneum 
is  opened  and  the  vessel  identified  and  secured. 


THE  SCROTUM 

Wounds. — Contusion  is  the  most  common  form  of  injur\'  of  the  scrotum. 
This  may  result  from  horseback-riding  or  bicycle-riding,  blows,  kicks,  etc. 
Extravasation  of  blood  and  extensive  ecchymosis  result. 

Incised  wounds  are  almost  exclusively  confined  to  those  self-inflicted  by 
certain  insane  persons. 

Lacerated  wounds  result  from  falls  on  the  perineum,  as  well  as  from 
bayonet  thrusts  and  gunshot  injuries.  When  deep,  the  testicle  may  be  ex- 
posed; in  gunshot  injuries  the  latter  organ  is  generally  injured  at  the  same 
time. 

Punctured  wounds  from  falls  on  nails,  among  farmers  from  the  prongs  of 
a  pitchfork,  and  in  children  from  splinters  contracted  in  sliding  on  rough  planks 
or  boards,  are  occasionally  met  with.  These  wounds  are  specially  prone  to 
infection,  particularly  to  that  of  er>'si}>elas. 

In  operation  wounds  where  bleeding  vessels  are  not  properly  secured, 
free  hemorrhage  into  the  loose  connective  tissue  of  the  scrotum  and  spaces  in 
the  dartos  takes  place. 

Treatment. — In  contusions  an  evaporating  lotion  and  elevation  of  the  parts 
arc  all  that  are  required.  In  lacerated  and  contused  wounds  the  parts  are  to 
be  brought  together  after  thorough  cleansing,  so  as  to  cover  the  exposed 
testicle  as  much  as  ix)ssiblc,  and  antiseptic  dressings  applied.  Fungus  of  the 
testicle  occasionally  follows  these  injuries.  This  is  to  be  treated  by  cauteriza- 
tion and  dr>'  dressings.  In  punctured  wounds  search  should  be  made  for  for- 
eign bodies,  tlie  parts  cleansed  and  antiseptic  dressings  applied.  Suture 
should  not  be  employed,  and  free  incisions  should  be  practised  if  septic  condi- 
tions supervene. 

Abscesses  of  the  scrotum  usually  follow  infection,  with  or  without  an 
open  wound.    Tuberculous  processes  extending  from  the  testicle  also  cause 
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them.  Furuncles  result  from  infection  along  the  hair-follicles.  They  are 
to  be  incised  freely. 

Tumors  of  the  Scrotum. — Atheromas  are  the  most  frequently  observed. 
Dermoid  tumors  of  both  scrotum  and  testicle,  resembling  those  found  in  the 
ovar\',  also  occur,  though  rarely.  Condylomas  are  syphilitic  manifestations 
and  are  best  treated  with  the  red  oxid  of  mercury  ointment.  Elephantiasis 
of  the  scrotum  is  almost  exclusively  met  with  in  the  tropics;  the  pendulous 
mass  sometimes  reaches  to  the  ground.  In  operations  on  these  the  testicles 
should  be  preser\'ed;  they  become  covered  eventually  by  cicatricial  tissue. 

Myomas  of  the  dartos  and  lipomas  of  the  scrotum  have  also  been 
obser\'ed. 

Carcinoma  of  the  scrotum,  or  chimney-sweeper's  cancer,  so  called 
from  its  greater  prevalence  among  those  who  are  brought  into  contact  with 
soot,  appears  in  the  shape  of  warty  growths,  which,  in  a  certain  proportion  of 
cases,  finally  ulcerate,  the  ulceration  extending  to  form  an  epithelioniutous 
ulcer  of  the  skin  and  finally  involving  the  whole  scrotum.  The  tunica  vao^jnalis 
testis  is  occasionallv  involved  in  the  disease.  An  ulcerative  condition  of  the 
scrotum  simulating  this  disease  is  said  to  arise  from  contact  with  tar  ami 
paraffin  (Bu  1 1  i  n). 

The  inguinal  glands  are  infected  and  the  skin  over  the  glands  involved, 
leading  to  extensive  ulceration  and  deep  destruction;  fatal  hemorrhage  some- 
times occurs  from  opening  the  external  ihac  or  femoral  arter\'.  All  of  these 
conditions  may  be  anticipated  and  a  cure  brought  about  by  early  and  careful 
removal  of  the  entire  diseased  area,  while  it  is  still  in  the  wartlike  sta^e. 
Recurrence  is  rare  after  early  and  complete  removal.  Extension  to  the 
testicle  is  unusual. 

THE  TESTICLES 

Contusions  of  the  testicles  from  riding  accidents,  the  parts  corning 
in  violent  contact  with  the  saddle,  as  well  as  from  kicks  and  blows  and  from 
falling  astride  rigid  objects,  are  comparatively  common  but  rarel\'  serious. 
With  these  exceptions,  the  organ  when  normally  situated  is  not  liable  to  injury. 
The  symptoms  are  a  peculiar  dull,  sickening  pain,  and  faintness.  In  severe 
contusions  hematocele  may  result  or  a  violent  orchitis  supervene.  I'inally. 
hydrocele,  or  fibroid  changes  the  result  of  chronic  inflammation,  may  ensue  as 
a  remote  consecjuence  of  the  contusion. 

Wounds  of  the  testicle  may  be  incised  or  punctured  (stab  and  bayonet 
wounds),  or  lacerated,  as  in  case  of  the  goring  of  a  vicious  animal.  Gunshot 
wounds  are  occasionally  met  with.  The  surgeon  should  not  be  too  hast\  in 
performing  castration  under  these  circumstances,  for,  unless  sloughing  of  the 
organ  sets  in,  the  operation  will  be  rarely  required. 

Hematocele  of  the  tunica  vaginalis  is  almost  always  due  to  an 

injury-  and  not  infrequently  results  from  the  wounding  of  a  vessel  during  the 
operation  of  tapping  a  hydrocele.  It  sometimes  occurs  in  a  hydrocele  from  a 
tlii^eased  condition  of  the  walls  of  the  blood-vessels,  the  hemorrhagic  diathesis, 
etc.  Hematocele  of  the  spermatic  cord  from  direct  violence  or  from  the 
lifting  of  a  heavy  weight  occurs,  though  rarely,  and  may  be  mistaken  for  a 
hernia.      It  may  likewise  take  place  in  connection  with  an  encysted  hydrocele 
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of  the  cord.  In  recent  hematocele  of  the  tunica  an  opaque  tumor,  resistant 
to  the  feel,  is  present.  I^ter  on,  both  the  timica  and  the  scrotum  are 
involved  in  inflammaton'  thickening.  The  aflfection  may  terminate  in  abscess. 
In  hematocele  of  the  cord  the  blood  is  effused  into  the  tissues  of  the  cord. 
There  is  a  fasiform  swelling  in  the  groin  which  may  be  masked  by  swelling  of 
the  surrounding  parts  in  cases  caused  by  direct  injur\*.  Cases  of  large 
effasion  or  septic  infection  in  hematocele  retjuire  free  incision  and  thorough 
cleansing  and  drainage  of  the  cavity.  WTiere  the  effusion  is  small  and  the 
case  not  of  long  standing,  rest  in  bed  and  elevation  of  the  parts,  with 
restricted  diet  and  free  purgation,  are  indicated. 

Inflammation  of  the  Testicle  (Orchitis).— Acute  orchitis,  pure  and 
simple,  is  not  of  frequent  occurrence.  Usually  the  epididymis  (epididymo- 
orchitis)  and  the  tunica  vaginalis  take  part  in  the  inflammation.  It  may 
result  from  traumatism,  or  it  may  be  the  extension  of  disease  of  the  bladder, 
the  urethra,  and  the  vas  deferens  (gonorrheal  orchitis).  Orchitis-epididy- 
mitis par  effort  (IC  n  g  1  i  s  h)  is  a  variety  of  the  disease  which  is  said  to  result 
from  compression  of  tlie  organ  against  the  outer  inguinal  ring  by  powerful 
contraction  of  the  cremasteric  muscle.  Inflammatory'  conditions  of  the  deep 
urethra,  the  result  of  instrumentation,  may  lead  to  orchitis.  Obstruction  to 
the  ejaculation  of  semen  during  sexual  intercourse  by  compression  of  the 
urethra,  straining  at  stool,  heavy  lifting,  and  repeated  and  prolonged  ungratified 
sexual  excitement  are  also  said  to  l>e  causes.  Gout  and  rheumatism  are  onlv 
possible  etiologic  factors.  So-called  metastatic  orchitis  occurs  most  fre- 
quently as  a  complication  in  parotitis  or  mumps  or  as  a  sequel  of  this  disease; 
it  may  precede  the  inflammation  of  the  parotid  gland  and  may  occur  during 
epidemics  of  mumps  in  patients  in  whom  no  trace  of  parotitis  can  be  foimd. 
Acute  orchitis  also  occurs  in  connection  with  diseases  due  to  morbific  elements 
in  the  blofxl,  such  as  pyemia,  variola,  scarlatina,  typhus  and  typhoid.  Finally, 
a  variety  of  orchitis  accompanied  by  abscess  and  followed  in  some  instances 
by  fungus  testis  from  causes  not  demonstrable  occurs  in  little  children. 

The  symptoms  of  orchitis  vary  from  those  which  accompany  the  mild 
hematogenic  forms  of  the  disease  to  the  higher  grade  of  inflammation  in 
gonorrheal  cases  and  the  rapidly  sui)erv'ening  suppurative  conditions  which 
characterize  staphylococcus  and  streptococcus  infection  from  urethral  and 
bladder  instrumentation.  The  enlargement  is  not  great,  except  in  cases 
accompanied  by  ei)ididymitis,  the  rigid  tunica  albuginea  limiting  the  swelling, 
nor  is  the  shape  changed.  A  sense  of  tension  and  pseudofluctuation  are  found 
on  palpation.  The  pain  is  much  more  acute  later  on  than  in  the  beginning 
and  tlie  sensitiveness  also  progressively  increases.  These  symptoms,  together 
with  the  supervention  of  febrile  disturbances  and  nausea  and  vomiting,  in 
severe  cases,  occurring  in  connection  with  the  inguinal  or  crural  variety  of 
ectopic  testicle  may  simulate  the  symptoms  of  strangulated  hernia.  After  a 
few  (lays  the  pain  and  other  acute  symptoms  subside,  until  only  slight 
tenderness  remains.  In  case  abscess  follows,  the  cavitv  of  the  latter  mav  fill 
with  granulation  tissue:  or  in  case  the  intertubular  tissues  are  invaded,  the 
tubules  lose  their  supi)ort,  and,  protruding  as  a  brownish  mass  through  the 
abscess  cavity  together  with  the  exuberant  granulations,  form  what  is  known 
as  fungus  testis.  Sinuses  leading  to  centrally  located  septic  foci  may  persist. 
I'inally,  multiple  abscesses  or  successive  suppurative  invasions  may  occur,  or 
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practically  useless  from  connective-tissue  growth,  castration  is  the  only  re- 
source. 

Epididymitis  arises  from  the  same  causes  which  produce  orchitis,  i.  e., 
injurj-,  the  extension  of  disease  from  the  urethral  mucous  membrane,  infection 
throuph  the  blood  from  pjemia,  scarlatina,  typhus  and  typhoid.  The  affection 
may  be  acute,  subacute,  or  chronic:  it  may  involve  both  testicles,  either  simul- 
taneously or  successively,  particularly  if  it  arises  from  a  chronic  urethral 
afTection.     There  may  be  a  special  predisposition  to  its  repeated  occurrence. 

In  both  the  traumatic  and  the  f^norrheal  form,  pain  in  the  firoin  is,  aa  a  rule, 
the  initial  symptom.  This  is  followed  by  a  dull,  aching  pain  referred  to  the 
testicle  and  extending  along  the  cord  and  into  the  lumbar  region.    There  may 
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be  irritability  of  the  bladder  (Curling).  Sudden  acute  pain  in  the  tet>ticle 
may  be  the  first  syniptoiii.  All  of  the  symptoms  may  be  precetled  by  a  diminu- 
tion of  the  (lisrharge,  in  urethral  cases :  the  latter  may  not  reappear.  Moderate 
fever,  which  subsides  Iwfore  the  i)aticiit  is  free  from  the  other  symptoms  of  the 
disease,  is  the  rule.  Sensitiveness  of  the  part  is  exc]uisite,  and  palpation  show^s 
ronsiilerabte  increase  in  size  of  Iho  organ,  which  commences  as  a  hard  lump  at 
either  the  globus  major  nr  the  glolms  minor.  Inflammaton'  edema  of  the 
scnituni  at  the  site  of  the  epididymitis  is  observed.  There  may  be  some  effusion 
in  the  cavity  of  the  tunica  vaginalis,  or  simple  adhesive  periorehitis  may  ooctir. 
The  structures  of  the  coni.  including  the  vas  deferens,  may  l)ecome  invohtd 
(def erentitis) .     In  the  event  of  considerable  effusion  and  scrotal  involvemeni 


THE  TESTICLES  241 

in  the  inflammation,  there  are  no  means  of  determining  whether  or  not  tlie 
inflammation  has  gone  over  to  the  testis  proper,  except  possibly  by  an  increase 
in  the  severity  of  the  symptoms. 

The  disease  reaches  its  height  in  from  two  to  five  days;  its  subsidence  de- 
pends on  the  severity  of  the  attack.  The  swelling  may  remain  a  considerable 
time  after  the  acute  symptoms  have  passed  off.  Tenderness,  howe\'er,  may 
continue  after  the  induration  has  disappeared  entirely.  Cheesy  degeneration 
(the  scM!alled  *' gonorrheal  tubercle")  may  follow  encysted  suppurative 
products.  Acute  abscesses  are  rare.  Hyperacute  cases  may  simulate  j)eri- 
tonitis.  In  subacute  cases  the  patient  suffers  but  little  pain  and  only  a  portion 
of  the  epididymis  may  be  involved.  Varicocele,  if  present,  will  be  aggravated 
by  fusion  with  the  epididymis. 

The  treatment  consists  in  the  application  of  the  same  measures  of  treat- 
ment as  in  orchitis.  The  patient  should  not  be  j>ermitted  to  resume  the  erect 
position  until  the  parts  have  been  properly  strapped  or  a  suspensory  bandage 
applied  as  follows:  The  entire  scrotum  is  enveloped  in  a  thick  layer  of  non- 
absorbent  cotton  and  over  this  is  placed  a  piece  of  gutta-percha  tissue  or  oiled 
silk.  A  su.spensor>'  bandage  of  linen  is  now  applied  in  such  a  manner  as  to  lift 
the  testicles  against  the  front  of  the  pubis.  The  cord  is  relieved  of  all  \veip:ht 
and  the  parts  are  subjected  to  firm,  soft  compression.  The  bandage  is  to  l)e 
worn  day  and  night,  the  cotton  being  renewed  daily.  In  order  to  hasten 
absorption  of  the  induration  later  on,  a  thin  layer  of  absorbent  cotton  or  lint, 
saturated  with  glycerin  with  the  addition  of  tincture  of  iodin  in  the  proportion 
of  a  dram  to  the  ounce,  may  be  applied  under  the  bandage  (Burnet  t ) . 

All  treatment  of  the  urethritis  should  be  held  in  abeyance  until  the  sui)- 
sidence  of  the  epididymitis. 

In  chronic  epididymitis  there  is  a  connective-tissue  proliferation,  the 
clinical  appearances  comprising  increase  in  size,  with  induration  of  tlie  oriran. 
On  section,  in  addition  to  the  condensed  connective  tissue,  remains  of  the 
epididymal  canals  and  yellowish  granular  collections  representing  fatty  de- 
generated epithelium  are  found.  The  disease  follows  an  acute  attack.  Acute 
or  subacute  relapses  occur.  Periorchitis,  with  or  without  effusion,  accompanies 
it.  The  treatment  consists  of  removal  of  exciting  causes,  when  i)ossii)]e,  and 
abstention  from  coitus.  When  only  a  portion  of  the  organ  is  diseased,  incision 
and  removal  of  the  diseased  portions  may  suffice.  Otherwise,  castration  may 
be  resorted  to. 

Syphilitic  epididymitis  usually  occurs  in  the  early  part  of  the  secondary 
period  of  the  disease,  this  var>'ing  from  the  second  to  the  seventh  niontli.  It 
may  occur  in  the  tertiarj-  period  and  has  been  observ^ed  as  late  as  the  twelfth 
year.  The  globus  major  is  most  commonly  the  seat  of  the  disease  at  the  com- 
mencement, the  entire  organ  becoming  subsequently  affected.  Both  organs 
may  be  attacked  simultaneously.  There  is  little  or  no  pain.  Antisyphilitic 
treatment  is  followed  by  recover^'. 

Syphilitic  orchitis  (sarcocele)  occurs  as  either  a  diffused  or  a  circum- 
scribed gummy  infiltration.  It  attacks  the  testicle  usually  in  the  inter\al 
Ijetween  the  second  and  the  fourth  vear  of  the  disease.  It  mav  occur  as 
€*arly  as  the  fourteenth  week  (N^laton)  and  has  been  observed  as  hite 
as  the  twentieth  year  (Jonathan  Hutchinson).  In  the  dilTused 
form  the  stroma  of  the  testicle  is  the  seat  of  the  infiltration.     In  the  slowly 
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developing  and  painless  enlargement  which  follows  and  sometimes  attains 
the  size  of  a  large  fist,  the  normal  shape  and  contour  of  the  organ  are  main- 
tained. There  is  no  special  tendency  to  suppurative  changes  in  this  form. 
In  the  circumscribed  variety  isolated  gummatous  nodules  are  scattered  more  or 
less  throughout  the  organ;  the  more  superficially  placed  of  these  become 
agglutinated  to  the  investments  of  the  testicle.  The  latter  become  involved 
in  the  infiltration  and  by  pressure  become  softened,  and,  together  with  the  skin, 
finally  break  down,  giving  exit  to  detritus,  flocculent  material,  and  pus  mingled 
with  a  gummy  fluid.     Hydrocele  may  coexist. 

In  the  differential  diagnosis  syphilitic  testicle  is  to  be  distinguished  from 
gonorrheal  epididymitis  by  its  almost  painless  course.  The  historj^  of  a  pre- 
viously existing  chancre  and  an  insidious  attack  on  the  one  hand,  and  of  a 
urethral  discharge  and  an  acute  onset  on  the  other,  will  be  of  ser%'ice  in  the 
differentiation.  Primary  tuberculosis  of  the  testicle  attacks,  as  a  rule,  the 
globus  minor,  has  a  more  rapid  course,  is  accompanied  by  more  pain,  and 
terminates  more  freciuently  in  suppuration  or  caseous  degeneration.  WTiile 
tenderness  is  almost  absent  in  syphilitic  testicle,  in  tuberculous  testicle  the 
organ  is  more  than  usually  sensitive  to  pressure.  Finally,  the  result  of 
treatment  constitutes  the  crucial  test;  while  syphilitic  testicle  recovers 
under  proper  antisyphilitic  treatment,  tuberculosis  of  the  organ  is  not  affected 
by  any  treatment  short  of  extirpation.  Hydrocele  with  thick  walls  may  be 
mistaken  for  syphilitic  testicle.  Malignant  neoplasms  grow  much  more 
rapidly,  are  generally  limited  to  the  testicle  proper,  and  are  accompanied  by 
pain. 

Under  antisyphilitic  treatment  the  prognosis,  as  regards  both  the  dis- 
appearance of  the  infiltration  and  the  restoration  of  function,  is  good,  even 
where  both  organs  have  been  involved.  The  treatment,  consisting  in  the  use 
of  the  iodids  and  mercurv,  should  be  carried  on  for  a  considerable  time  after 
apparent  recovery,  and  relapse  should  be  carefully  guarded  against.  Ulceration 
is  treated  by  antiseptic  and  protective  applications.  A  suspensory'  bandage 
should  be  worn.     Operative  measures  are  ver>'  rarely  demanded. 

Tuberculosis  of  the  Epididymis  and  Testicle.— The  testicle  itself  is 
rarely  the  seat  of  primary  tuberculosis,  the  epididymis  becoming  first  infected, 
the  disease  extending  thence  to  the  testicle.  In  fact,  the  epididymis  is  the 
starting-point  of  urogenital  tuberculosis  in  more  than  half  of  the  cases.  This 
is  due  partly  to  the  fact  that  the  epididymis  is  more  frequently  the  seat  of  acute 
inflammatory  i)r()cesses  than  the  testicle,  which  condition  establishes  the 
locus  yriinoris  rcsiMnttiae,  and  partly  because,  in  cases  in  which  the  infection 
descends  from  the  upi)er  urinary  tract,  it  reaches  the  epididymis  first.  Tuber- 
culosis of  the  epididymis  may  originate  primarily  in  the  organ  itself. 

The  predisposing  causes  are  inherited  tuberculous  susceptibility,  existing 
or  previous  inflammatory  conditions  of  the  organ,  and  injur}'.  The  disease 
occurs  most  frecjucntly  between  the  ages  of  twenty  and  thirty,  though  it  may 
occur  ill  children  (L  a  n  n  e  1  o  n  g  u  e),  in  which  case  it  is  usually  associated 
with  some  other  tuberculous  process;  it  is  liable  to  be  associated  particularly 
with   tuberculous  peritonitis. 

The  (lis(vise  may  be  present  in  both  organs  at  the  same  time,  though  simul- 
taneous imiisioii  has  not  heretofore  been  observed.  The  tendency  to  local  or 
to  general  (lisseiiiination  is  not  great.     Coexisting  disease  of  the  lung  is  absent 
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in  from  one-third  to  one-half  of  all  the  cases.  The  tuberculous  infection  is 
said  to  assume  an  increased  virulence  in  the  presence  of  a  gonorrheal  epididy- 
mitis (Birch-Hirschfeld). 

The  disease  almost  always  occurs  in  the  caseous  form.  The  cut  section 
of  the  organ  on  removal  shows  the  usual  retrograde  metamorphoses  of  tlie 
tuberculous  process,  such  as  coagulation  necrosis,  caseation,  broken-down 
tissue,  liquefied  caseous  material,  and  the  breaking  down  and  conversion  into 
abscess  cavities  of  isolated  tuberculous  nodules.  The  epididymis  is  rarely 
affected  alone  and  tuberculosis  of  the  testicle  without  the  presence  of  a  similar 
affection  of  the  epididymis  is  still  more  rare.  The  vas  deferens  is  affected  for 
varying  distances  along  its  course. 

Symptoms. — The  disease  is  insidious  in  its  development  and  hence  is  often 
overlooked.  Exceptionally,  however,  the  rapid  development  of  swelling,  with 
early  softening,  and  the  absence  of  pain  and  tenderness  may  characterize  the 
onset  of  the  disease.  A  slight  urethral  discharge  freciuently  precedes  or  ac- 
companies it.  The  patient's  attention  is  often  first  attracted  by  the  presence  of 
a  complicating  hydrocele.  In  the  majority  of  cases  the  disease  commences 
in  the  globus  major;  the  body  and  the  globus  minor  next  become  invaded,  the 
infection  finally  extending  along  the  vas  deferens.  The  swelling  is  hard  and 
nodular  and  is  formed  bv  the  coalescence  of  a  number  of  small  foci  of  infection. 
In  the  course  of  time  one  of  the  nodular  prominences  increases  in  size.  This 
increase  is  coincident  with  caseation  of  the  tuberculous  focus  and  finally 
^-ith  abscess  formation,  and  is  accompanied  by  pain  and  tenderness.  The 
overlying  skin  becomes  involved,  ulceration  takes  place,  and  the  softened 
cheesy  material  escapes,  a  fistulous  opening  which  leads  to  the  tuberculous 
focus  resulting.  All  the  foci  may  undergo  similar  changes  in  succession,  with 
entire  elimination  of  the  tuberculous  material,  spontaneous  cure  with  atrophy 
of  the  testicle  resulting.  The  vas  deferens  is  usually  affected  and  more  or  less 
periorchitis  (vaginalitis)  is  present.  Invasion  of  the  former  is  acconii)anie(i 
by  slight  tenderness  and  a  nodular  feel  of  the  cord ;  in  the  case  of  invohenient 
of  the  tunica  vaginalis  a  circumscribed  hydrocele  is  present.  The  seminal 
vesicles,  the  lateral  lobes  of  the  prostate,  and  finally  the  bladder,  ureter,  and 
kidnev  become  involved  in  turn.  The  disease  mav  remain  limited  to  one 
testicle  for  months  or  even  years  and  finally  make  its  appearance  in  the 
opposite  organ. 

Diagnosis. — Insidiousness,  chronicity,  the  absence  of  subjective  symptoms 
until  the  hard  nodular  mass  undergoes  caseation,  abscess  formation,  ulceration 
of  the  overlying  skin  with  discharge  of  cheesy  material,  are  the  characteristic 
features  of  the  disease  in  the  vast  majority  of  cases.  In  the  exceptional  cases 
of  acute  onset,  the  marked  pain  and  tenderness  of  gonorrheal  epididymitis 
will  be  absent.  The  average  case  may  easily  sinmlate  syphilitic  testicle.  It 
may  asually  be  differentiated  by  the  presence  of  small  nodules,  ranginji  in  siz(^ 
from  a  small  shot  to  a  pea,  instead  of  the  uniform  and  smooth  swellin*::  wiiich 
involves  the  testicle  and  epididymis  alike  in  syphilitic  orchitis.  In  those  cases 
of  the  latter  in  which  isolated  gummatous  deposits  are  present  in  the  origan,  tiie 
differentiation  is  more  difficult.  The  effects  of  treatment  may  settle  the  ([ues- 
tion  in  case  of  doubt.  The  two  diseases  mav  coexist.  The  tuberculin  test 
may  be  of  value  in  the  diagnosis.     The  prostate,  bladder,  and  kidneys,  as  well 

the  lungs,  should  be  examined  for  evidences  of  tuberculosis. 
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Treatment. — In  cases  of  uncomplicated  unilateral  tuberculosis  of  the 
epididymis  and  testicle  castration  should  be  performed.  The  implication  of 
both  organs  places  the  case  beyond  the  reach  of  successful  surgical  inter%'ention, 
as  a  rule,  for  the  reason  that  either  a  tuberculous  process  exists  in  some  distant 
organ,  or  the  second  testicle  has  become  infected  through  the  vasa  deferentia, 
the  lateral  lobes  of  the  prostate  also  becoming  infected  en  route.  Exceptions 
to  this  rule  occur  occasionally  in  cases  in  which  a  thorough  scraping  away  of  the 
tuberculous  material  both  from  the  epididymis  and  from  the  testicles  by  free 
incision,  and  from  the  seminal  vesicles  by  perineal  section,  this  being  followed 
by  iodoform  gauze  tamponade,  has  resulted  in  cure.  Or  simultaneous  double 
castration  and  evidement  of  the  seminal  vesicles,  followed  by  the  application  of  a 
25  per  cent  solution  of  chlorid  of  zinc,  may  be  performed.  S  e  n  n  speaks  highly 
of  the  injection  of  iodoform  glycerin  emulsion  in  the  early  stages  of  tuberculous 
epididymitis.  The  epididymis  is  i)enetrated  from  end  to  end  with  a  small 
trocar  and  the  emulsion  injected  as  the  instrument  is  withdrawn.  The  benefit 
derived  from  this  treatment  is  probably  due  more  to  the  increased  tissue  pro- 
liferation following  the  use  of  the  iodofonn  than  to  any  antituberculous  action 
of  the  latter.  It  corresix)nds  to  the  sclerogenous  process  initiated  by  the 
parenchymatous  injection  of  10  per  cent  chlorid  of  zinc  solution  around  the 
tuberculous  infiltration  (Lannelongue). 

In  cases  of  diffuse  miliary  tuberculosis,  the  disease  affecting  the  testicle 
and  epididymis  will  be  of  the  same  type.  The  hopelessness  of  these  eases  is 
apparent. 

Hydrocele. — The  term  hydrocele  is  used  to  denote  an  accumulation  of  the 
natural  secretion  of  the  serous  sac  of  the  testicle.  It  may  be  properly  applied 
to  an  accumulation  in  any  part  of  the  vaginal  process  of  the  peritoneum.  In 
congenital  hydrocele  the  sac  fre(iuently  communicates  w^ith  the  peritoneal 
cavity,  the  vaginal  process  remaining  open  (hydrocele  communicans) .  WTiile 
the  usual  form  of  effusion  into  the  tunica  vaginalis  is  really  an  encapsulated 
hydrocele  of  the  testicle,  it  is  to  this  variety  when  of  a  chronic  character  that 
the  term  hydrocele  is  commonly  ai)plied. 

Acute  hydrocele  (symptomatic  hydrocele)  is  a  concomitant  of  all  acute 
inflammatory  conditions  of  the  epididymis,  whether  the  result  of  injur>^  or  of 
disease,  and  in  manv  cases  of  inflammatorv  conditions  of  the  testicle  as  well, 
bacterial  infection  playing  an  imix)rtant  part  in  the  causation.  The  serous 
sac  passes  through  the  stages  of  inflammation  which  characterize  serous  mem- 
branes in  general,  viz.,  hyj)eremia  and  exudation ;  later  on  these  result  either  in 
new-formed  connective  tissue  (adhesive  inflammation)  or  in  suppuration. 

The  symptoms  develop  suddenly  and  consist  of  pain  over  the  site  of  the 
testicle  and  along  the  cord,  and  tenderness,  most  marked  at  the  tail  of  the 
epididymis.  The  scrotal  tissues  may  be  edematous  and  the  skin  reddened. 
A  pear-shaped,  fluctuating,  and  tense  swelling  is  present.  If  suppuration 
supervenes,  fever,  with  increased  pain  and  pointing  of  an  abscess,  occurs.  In 
more  favorable  eases  the  efl'usion  is  gradually  absorl)ed,  and  in  adhesive  in- 
flammation thickenin":  of  the  walls  and  obliteration  of  the  sac  mav  occur. 
Finally,  tlio  hydrorole  may  become  chronic. 

Tlie  treatment  of  acute  hvdrocele  is  usuallv  limited  to  measures  directed 
to  the  ei)idi(lyinitis  or  orchitis,  of  which  it  is  a  concomitant.  Mild  uncompli- 
cated cases  retjuire  no  treatment,  as  a  rule,  beyond  rest  during  the  febrile  stage 
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and  the  application  of  cold  and  compression.  In  more  severe  cases,  g:eneral 
depletion  by  means  of  salines,  and  the  application  of  ice  may  be  employed. 
Aspiration  is  rarely  necessary.  Cases  which  go  on  to  suppuration  should  be 
incised  early,  imder  cocain  anesthesia,  and  an  antiseptic  regimen  instituted. 
A  suspensor>^  bandage  should  be  worn  for  some  time  afterward. 

Chronic  hydrocele  (idiopathic  hydrocele)  is  the  condition  to  which  the 
term  hydrocele  is  commonly  applied.  Except  in  cases  of  traumatic  origin  and 
in  those  in  which  the  disease  follows  an  acute  inflammatory  condition  of  the 
tunica  vaginalis,  the  causation  is  obscure  beyond  the  fact  that  there  exists  a 
discrepancy  between  the  amount  of  serous  fluid  secreted  and  that  resorhed. 
While  in  some  isolated  instances  a  genuine  inflammatory-  condition  uvdy  be 
demonstrated  (chronic  periorchitis),  in  the  great  majority  of  cases  patholof^ists 
have  failed  to  find  any  inflammatory  condition  present,  as  this  term  is  usual  1\' 
applied  (Virchow,  Klebs).  In  exceptional  cases  of  decidedly  inflani- 
mator>'  origin,  while  the  tumor  may  be  large,  but  a  small  quantity  of  fluid,  or 
none  at  all,  may  be  present.  The  bulk  of  the  enlargement  consists  of  a  ^roatly 
thickened  tunica  (periorchitis  prolifera),  the  inner  surface  of  which  is 
irre^:ular,  with  perhaps  excrescences  similar  to  synovial  villi;  the  latter  may 
finally  undergo  calcareous  degeneration.  This  variety  may  be  niistakcMi  for 
malignant  disease,  or  an  enchondroma.  A  hemorrhagic  form  of  periorchitis 
has  been  described  (chronic  hematocele). 

The  symptoms  in  cases  chronic  from  the  commencement,  are  insidious 
in  their  development.  There  may  be  a  sense  of  weight  or  drafrfring  sensations 
in  the  cord.  Pain  is  not  usually  complained  of.  The  j)atient's  attention  is 
generally  first  attracted  by  the  enlargement,  the  development  of  which  usually 
takes  place  from  above  downward.  The  enlargement  is  pear-shai)e(l  and  fluc- 
tuates in  cases  of  recent  development;  the  testicle  is  found  to  be  behind  the 
accumulation  of  fluid,  at  which  point  the  consistency  of  the  tumor  is  harder 
than  elsewhere.  Exceptionally  the  testicle  may  lie  in  front  (congenital  in- 
version of  the  testicle).  The  enlargement  is  limited  to  the  inguinal  canal  and 
the  parts  below,  the  spermatic  cord  being  easily  felt  above  the  tumor.  Post  ure 
does  not  affect  the  aspect  of  the  tumor  except  in  cases  of  connnunicating 
hydrocele.  In  large  hydroceles  tension  on  the  surrounding  skin  producers 
attenuation  of  the  latter  and  may  cause  the  penis  to  appear  shorter  or  even 
to  disappear  altogether.  Tension  on  the  skin  in  elderly  persons  may  lead  to 
gangrene. 

Diagnosis. — The  translucency  test  is  generally  api)lical)le,  though  not  in- 
variably trustworthy  (in  case  of  periorchitis  prolifera).  A  lighted  candle  is 
held  on  the  further  side  of  the  scrotal  tumor  while  the  observer  i)laccs  a  tube 
about  the  diameter  of  the  finger  against  the  surface  so  as  to  prevent  all  iiirht 
fn>m  passing  through  the  tube  to  the  eye  of  the  surgeon  except  that  \vhi(  h 
f Misses  through  the  hydrocele  fluid  itself.  In  the  case  of  a  solid  tumor  no 
light  will  l)e  transmitted. 

The  differential  diagnosis  includes  exclusion  of  hernia,  epididymitis, 
cystic  tumors,  hematocele,  and  abscess.  In  cases  of  proliferating  i)eriorchitis. 
ssolid  tumors  and  malignant  disease  are  to  be  excluded.  In  doubtful  cases 
aspiration  may  be  employed. 

The  prognosis  in  hydrocele  is  favorable  in  uncomplicated  cases.  Proliferat- 
ing hydrocele,  however,  may  produce  pressure  atrophy  of  the  testicle.     In 
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suppurating  cases  the  patient  is  subject  to  the  same  dangers  as  in  suppuration 
elsewhere. 

Treatment. — ( )perative  interference  is  the  only  treatment  applicable.  The 
object  to  be  attained,  namely,  that  of  partial  or  complete  obliteration  of  the  sac 
of  the  tunica  ^-aginalis  by  producing  adhesion  of  its  walla,  is  best  reached  by 
tapping  the  sac,  evacuating  its  contents,  and  injecting  pure  carbolic  acid  into 
it  (Levis).  The  proposed  site  of  tapping,  which  should  always  be  in 
front,  is  first  anesthetized  by  a  hypodermic  injection  of  a  4  per  cent  solution 
of  cocain  or  by  freezing  with  chlorid  of  ethyl.  The  needle  of  a  hypodermic 
syringe  is  first  introduced  until  the  fluid  flows.  This  needle  is  left  in  situ.  The 
hydrocele  is  now  grasped  l>ehind  with  the  left  hand,  the  fluid  contents  forced 
forward  and  the  trocar  introduced  by  a  slight  boring  motion.  The  point  of 
the  index-finger  of  the  hand  gra-sping  the  instrument  is  placed  firmly  against 
the  trocar  at  about  an  inch  from  its  point,  in  order  to  prevent  the  latter  from 


entering  the  cavity  too  suddenly  and  injuring  the  testicle  (Fig.  ."i"!).  As  a 
further  precaution  against  the  latter  accident  the  point  should  be  depressed 
as  it  enters  the  cavity.  ( tr,  the  ordinary  aspirator  may  be  employed.  When 
the  sac  is  emptied,  20  to  MM)  minims,  according  to  the  size  of  the  hydrocele,  of  a 
95  i>er  cent  solution  (the  pure  liijuid  carbolic  acid  of  the  shops)  is  introduced 
thn>ugli  the  i>r('viousl\'  inserted  lijpoderniic  nce<lle.  The  cannula  is  now  with- 
drawn and  the  site  nianipuhitetl  .•'o  as  to  distribute  the  carlwlic  acid  evenly 
aliout  the  interior.  Some  swelling  follows,  which  subsides  in  the  course  of  a 
week  or  ten  days,  during  which  a  .suspcnson-  bandage,  padded  with  cotton. 
is  worn.  It  is  not  usually  necessary  to  confine  the  patient  to  the  house  after 
twenty-four  hours.  Should  exces,sivc  reaction  occur  with  evidences  of  tension 
from  tlic  pn-sencc  of  fluid  in  the  tunica  vaginalis,  secondari-  aspiration  should 
I(C  performed  and  the  patient  kept  in  bed  for  a  few  days  with  the  testicles 
supported.     A  permanent  cure  is  usually  effected  at  one  sitting.     Exception- 
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ally,  a  recurreDce  may  take  place,  when  &  larger  amount  of  carbolic  acid  ^houkl 
be  used. 

In  case  of  failure  by  L  e  v  i  a  '  s  method,  and  this  will  occur  onl>'  when  the 
sac  walls  are  greatly  thickened,  Volkmann's  operation  is  sometimes  resorted 
to.  This  consists  in  making  a  three  or  four  inch  longitudinal  incision  througli 
the  skin  and  tunica,  and  stitching,  with  catgut,  the  edge  of  the  parielal  Jiivcr 
of  the  tunica  to  the  wound  in  the  skin.  Sublimate  irrigation  is  practised  and 
the  sac  is  tamponed  with  sterile  or  iodoform  gauze.  The  part.s  jirc  dresswl 
ascptically.  the  dressings  are  changed  after  several  days,  when  the  gauze  is 
permanently  removed.  The  objections  to  this  operation  are,  first,  the  dif- 
ficulties in  keeping  the  parts  aseptic  without  confining  the  patient  to  l>ed  for  a 
period  of  two  weeks  or  more, 
and,  second,  the  careful  after- 
treatment  and  elaborate  dress- 
ings necessary. 

Eversioo  of  the  Tunica  Vag- 
inalis for  the  Radical  Cure  of 
Hydrocele  (Longuet).— The  tech- 
nic  here  described  differs  some- 
what from  that  of  Longuet, 
though  the  same  end  is  reached. 
The  scrotum  is  grasped  in  the 
operator's  left  hand  and  rendered 
tense.  The  point  of  a  cuned 
bistoui>'  is  entered  in  the  upper 
third  of  the  scrotum  and  about 
half-way  between  the  raphe  and 
the  outer  lateral  border.  W'hen 
its  point  has  just  reached  the 
cavity  of  the  tunica  vaginalis,  as 
shown  by  the  exit  of  the  fluid,  it 
is  made  to  emerge  from  one  to 
two  inches  lower  down  according 
to  the  siBe  of  the  hydrocele.  The 
tissues  between  are  incised  by  a 
single  upward  cut  (Fig.  572).  Or, 
the  cavity  of  the  tunica  vaginalis 
may  be  reached  by  dissection. 
The  testicle  is  forced  out  at  once  through  the  incision,  together  with  (he  tunica 
vaginalis,  which  is  then  everted.  The  inner  edge  of  the  incision  is  gras|>ed 
by  two  hemostatic  forceps  (Fig.  573)  and  a  pocket  for  the  reception  of  the 
testicle  is  made  beneath  the  skin  of  the  scrotum  by  bluntly  disseetiiifr  vip 
the  latter  in  the  direction  of  the  raphe.  AfKr  the  testicle  is  placed  in  its 
new  position  by  being  rotated  inward  about  a  quarter  of  a  turn  on  its  .i«n 
axis,  the  outer  incised  edge  of  the  tunica  vaginalis  is  sutured  with  tlin-e  or  fnur 
chromicized  catgut  sutures  applied  to  the  inner  or  raw  surface  of  the  inner  lip 
of  the  skin  incision  about  a  quarter  of  an  inch  from  the  free  border  of  the  hitter 
(Fig.  574).  These  sutures  do  not  pass  through  the  skin.  The  skin  incision. 
which  is  considerably  diminished  in  size,  owing  to  the  evacuation  of   tlie 
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hydrocele,  is  now  cloeed.    The  operation  may  be  performed  under  cocaine 

anesthesia. 

Failure  to  cure  by  either  of  the  above  methods  will  necessitate  the  opera- 
tion of  excision  of  the  parietal  layer  of  the  sac  by  means  of  the  curved  scissors, 
through  a  longitudinal  incision  made  the  entire  length  of  the  tumor. 

The  treatment  of  communicating  hydrocele  of  the  newborn  is  limited 
to  judicious  compression  during  the  first  few  days  after  birth,  and,  this  failing, 
to  a.septic  aspiration  with  a  fine  needle  and  the  subsequent  application  of 
compression  of  the  neck  of  the  sac  by  either  a  truss  or  a  graduated  compress 
and  spica  bandage.  Under  no  circumstances  should  irritating  injections  be 
employed. 

Free  bodies  in  the  tunica  vaginalis  are  sometimes  found  in  connection 
with  hydrocele  and  are  similar  to 
~  the  floating  cartilages   found   in 

synovial  sacs  of  joints. 

Hydrocele  of  the  spenuatic 
cord  occurs  tn  the  encysted  and 
diffused  forma.  The  first  is  an  ac- 
cumulation of  serous  fluid  in  an 
unobliterated  portion  of  the  vagi- 
nal process  of  the  peritoneum, 
which  probably  has  its  origin  in 
repetitetl  injuries  connected  with 
developmental  abnormalities.  It 
is  essentially  noninflammatory 
and  chronic  in  its  origin  and 
course,  though  a  perispeimatitis 
may  occur  and  give  rise  to  an 
effusion  in  the  coverings  of  the 
cord.  There  are  no  subjectiTe 
symptoms.  Those  of  an  objec- 
tive character  are  the  existence 
of  a  smooth,  sharply  defined, 
fluctuating,  and  translucent  tu- 
mor, generally  in  front  of  the 
cord,  from  which  it  can  !»  sepa- 
rated, situated  below  the  inguinal  canal  and  above  the  testicle.  The  skin  of  the 
scrotum  is  freely  movable  over  it.  The  tmnor  does  not  permanently  recede  on 
pres.surc  or  change  of  position.  ICxcept  when  complicated  with  inguinal  hernia 
there  is  no  impulse  on  couphing.  In  doubtful  cases  the  diagnosis  may  be 
establi.ihcd  by  aseptic  n.'^piration.  The  affection  is  rsithor  common  in  infancy, 
when  it  may  l>e  associated  with  vaginal  hydrocele,  but  it  is  rare  in  adult  life. 
The  treatment,  in  the  cnac  of  children,  consists  of  aspiration,  which  frequently 
suHiccs.  ami.  in  the  case  of  adults,  in  tapping  and  injecting  pure  carbolic  acid. 
This  failing,  open  incision  and  suturing  the  sac  walls  to  the  skin  or  extirpation 
of  the  walls  shoulil  lie  pnutiwHl.  Diffuse  hydrocele  of  the  cord  is  rare.  It 
consists  of  an  acute  edema  of  the  cord,  which  is  limited  by  Cooper's  fascia. 
It  may  have  its  origin  in  rupture  of  cysts  of  the  cord,  in  hemorrhages  sur- 
rounding the  cord,  or   in  an  interference  with  the  return  circulation  in  the 
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^pemiAtic  vein  after  itifinmiuation  of  tlie  testicle.     The  treatment  is  aseptic 
inciMoii  and  draina^,  or  extirpation  of  tlie  cyst  wall. 

Spermatocele  is  a  rare  fomi  of  cystic  tumor,  generally  the  shape  of  an  in- 
verUtl  pear,  situated  lietween  the  testicle  and  the  epididymis  and  containing 
spcnnalic  elements.  It  occurs  after  the  age  of  pu>>erty  and  is  of  slow  growth. 
The  treatment  is  lapping,  or  incision  and  drainage. 

Abfiormalities  of  the  Testicles.— Absence  of  the  Testicle.— Con- 
genital absence  of  one  or  Ijoth  testicles  is  of  such  rarity  that  many  authors 
deny  its  occurrence.  Prolmbly  most  of  the  cases  rcpiirted  iis  such  were  in- 
Klnnecs  of  irregular  and  imperfect  descent,  or  atrophy  of  the  oi^an,  though 
it  cannot  !«  denied  that  congenital  nondevelopment  of  one  or  both  testi- 
ek»  is  o<'«aaionally  observed.  Deficiency  of  the  vas  deferens  at  one  or  the 
other  of  its  extremities  has  been 
obfterved  in  itHltviduuls  othentise 
normally  developed. 

Supernumerary  testicle  is 
ttift  of  ver>'  rare  occurrence.  In 
most  of  the  supposed  ca.ses  of  this 
abnormality  a  tumor  of  the  epi- 
didymis, an  encysted  hydrocele, 
or  a  hernia  is  present. 

Malposition  of  the  testicle 
bam  irregular  or  imperfect  de- 
acent  of  the  organ  is  rather  com- 
monly observed.  There  may 
occur  alisnlute  nondescent  of  tile 
lextjclc,  in  which  cane  it  remains 
in  the  abdomen,  or  it  may  be 
nrTf^U-"]  in  llic  inguinal  canal  or 
upper  part  of  the  scmtuni.  In 
ectopic  or  misplaced  testicle  the 
orican  is  found  in  the  groin,  the 
crural  ref^ion,  or  the  perineum. 
Abnormalities  in  tlescent  may  t*e 
the  result  of  peritoneal  adhesions 
(rotu  fetid  |KTitonitis,  shortness 
of  the  coni.  or  limited  size  of  the 
kt>drMninal  rings.  In  cryptorchidism  both  organs  nie  retained  within  the 
tlidomon.  and,  while  the  individual  may  retain  sexual  power  and  iijijK'titc,  he 
B  u.«ually  sterile,  the  testicle  remaining  soft  and  undevelo|K.il.  Iji  monor- 
thism  but  one  testicle  is  retained,  the  individual  possessing  nomml  procre- 
rti\-e  po^-ers  if  the  other  testicle  is  normal.  Misplaced  testicles  an?  sfx-cially 
liable  to  injun,-.  and.  when  in  the  groin,  may  sufTer  from  lack  of  development 
Irwn  pressure.  When  situated  in  the  crural  region,  or  in  the  perineum,  func- 
tional de\-e!opment  and  activity  may  be  pn>scnt.  If  orchitis  attacks  the 
(oeticic  ill  an  abnormal  situation,  the  symptoms  are  comparatively  severe; 
if  within  the  alMiomen,  fatal  potitonitis  may  result. 

Treatment— In  cases  of  nondescent  of  the  testicle,  unless  the  organ  oc- 
cuioruilly  slips  into  the  inguinal  canal,  in  which  case  a  truss  may  be  worn  to 
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insure  its  exclusion  from  the  latter  location,  no  treatment  is  indicated.  Should 
the  organ  be  situated  in  the  inguinal  canal  in  connection  with  a  hernial  pro- 
trusion, in  case  a  radical  operation  for  the  cure  of  the  latter  is  undertaken, 
itwillbeproper,  if  practicable,  to  fix  the  testicle  in  the  upper  purt  of  the  scrotum. 
Reposition  of  an  ectopic  testicle  is  a  feasible  operation.  The  testicle  is 
ex|X)sed  by  a  vertici^ly  placet!  incision  and  the  tissues  about  the  organ 
stitched  to  the  bottom  of  the  scrotum.  With  the  lapse  of  time,  traction  re- 
sulting fn)m  the  weight  of  the  scrotum  will  more  or  less  completely  correct 
the  malposition. 

Hahn's  operation  consists  of  making  a  buttonhole  slit  through  the  bottom 
of  the  scrotum,  and,  after  the  testicle  has  been  thoroughly  loosened,  forcing  it 
through  the  slit  and  securing  it 
there  by  two  or  three  silk  sutures. 
When  a  week  hiis  ela[)sed,  or 
when  adhesions  jmve  fornie<l,  the 
testicle  is  covered  by  the  skin  of 
the  scrotum  dissected  from  about 
the  margins  of  the  adherent  or- 
gan (Figs.  575,  576,  and  577). 

Atrophy  of  the  testicle  is 
not  uncommon  and  follows  most- 
frequently  i  n  flam  mat  ori-  condi- 
tions (orchitis)  and  syphilitic  dis- 
ea.se;  pressure  from  varicocele, 
hydrocele,  and  the  wearing  of  a 
truss  also  produce  it.  Other 
causes  are  injuries  of  the  brain 
or  spinal  cord,  onanism,  and 
overindulgence  in  sexual  inter- 
course. Injur*'  of  the  ^■a.s  defer- 
ens, and  too  great  interference 
with  the  blood-supjily  in  the  op- 
eration for  varicocele,  may  be 
causes.  It  is  ob.ser\ed  in  those 
mentally  deficient  (idiots  and 
cretins).  I'inally  it  may  occur 
Fm.  r>75.-ii*Mx'i.  ofibation  hir  ^>TOPI^  tiwiclk.  without  known  causc  in  indi- 
Kini  xiane.    DriLKiiiK  down  ihp  i«<iicie.  viduals  Otherwise  healthy.     The 

treatment  consists  in  removal  of 
the  cau.«e,  when  this  can  be  ascertained.  Hypertrophy  of  the  testicle  has  not 
b(!en  obscrvcil,  except  as  a  <'oni[>ensatorY  condition  in  ca.ses  where  one  testicle 
remains  undcwccndcd  or  has  l>een  TCino\ed  in  early  adult  life.  Physiologic 
enlargement,  occurring  us  the  Result  of  regular  coitus  at  the  advent  of  the 
sexual  life,  is  not  to  be  regarded  a-j  a.  hypertrophy. 

Varicocele. — \'aric(Knie  is  a  \-aricnse  enlargement  of  the  pampiniform 
plexa-i  and  veins  of  l  he  spermatic  conl.  It  occurs  in  about  10  per  cent  of  adult 
males  and  is  conlincil  almost  exclusively  to  the  left  side. 

The  principal  exciting  cause  of  (he  disease  is  said  to  be  imperfect  sexual 
hygiene  in  tho-m'  whose  tissues  are  lax;   acute  cases  may  result  from  sudden 
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lifting  or  straining  effort.    Among  the  predisposing 

the   aUsence    of    valves    in    the 

smaller  \-eins.  nnd  the  fact  that 

on  the  left  side  the  venous  blood 

from   the   testicle   empties  at  a 

light  angle    into    the  left   renal 

vein.     The  symptoms  are  insidi- 
ous in  their  onset  (except  in  Ihr 

rare  acute  cases)  and  consist  of 

dragging  wnaations  in  the  groin 

ftnd     back,     particularly     aftei' 

fatigue  or  long  standing,  which 

are    aggra\'ated     by    unrelie\e<l 

sexual  excitement  as  well  as  by 

sexual    excesses.       In     e.xtrenie 

auxv  the  veins  of  the  scrotum 

are  involved.     Neuralgia  of  the 

t«)(ticle  may  accompany  the  af- 
fection.     Emotional    and   hvfio- 

ehontlriae  symptoms  are  marked 

features   of    the    disease.      Tlie 

diagnosis  is  established  by  the 

presence  of  tortuous  veins,  which 

have  a  peculiar  "wormy"  feel  on  palpation.     Hernia  is  excluded  by  the  ease 

with  wlUch  the  veins  are  emptied  in  the  recumbent  position,  and  the  fact  that, 
when  the  patient  rises,  a  hernia 
can  be  kept  reduce<l  by  niotierate 
pressure  over  the  external  ring; 
in  varicocele  the  veins  will  im- 
mediately refill. 

The  treatment  consists  first 
in  assuring  the  patient  that  he 
is  luit  suffering  from  a  serious 
malady  and  second,  in  mild 
cases,  in  the  use  of  such  pallia- 
tive mea-sures  as  cold  douches. 
sea  bathing,  regulation  of  the 
bowels,  and  a  snugly  fitting  sus- 
IJensorj'  bandage.  Severe  cases 
and  those  in  which  the  patient's 
mind  ia  so  concentrated  on  the 
physical  irregularity  as  to  render 
him  morbid  may  bo  subjected  to 
radical  operation.  Keyes's 
operation  consists  in  subcutane- 
ous ligation  of  the  veins  with 
the  buried  aseptic  silk  ligature.    A 

epcrini  instrument  is  used  by  K  c  y  e  s  (Fig.  .579) .     R  e  v  e  r  d  i  n  '  s  neeille 

maj'  Ite  emplo\-cd  (Fig-  580),     The  operation  is  performed  witli  the  patient 
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standing;  cocain  infiltration  anesthesia  is  employed.  The  needle  is  threaded 
beforehand.  The  vas  is  separated  by  the  thumb  and  finger  of  the  left  hand. 
The  needle  is  then  passed  between  the  vas  and  the  veins,  so  as  to  transfix  the 
scrotum  from  before  backward  in  the  situation  shown  in  the  cut  (Fig.  578). 
The  eye  of  the  needle  is  opened,  the  loop  of  the  silk  released,  and  one  leg  of  the 
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loop  withtirawn  on  the  |H)storior  side  of  the  scrotum  until  an  end  appears. 
The  nee<lle  is  now  withdrawn  only  sufficiently  to  pennit  the  veins  to  fall  back 
to  their  original  position  against  the  vas,  after  which  it  is  passed  to  the  outer 
Bide  of  the  ^'cins  ami  its  jjoint  made  to  eiiiei^  a  seconti  time  at  the  posterior 
puncture.  Here  the  o\e  is  again  threaded  with  the  silk,  after  which  the  needle 
is  permanently  witlnirawn,  the  silk  being  carried  along  with  it.     By  steadying 


the  scrotum  firmly,  grasping  the  two  ends  projecting  from  the  anterior  punc- 
ture, and  giving  a  riipiit  jerking  motion  to  the  loop,  any  portion  of  the  dartos 
caught  in  tlieiiilk  will  Iw  released.  The  ligature  is  now  tied  firmly  and  the  ends 
cut  short.  The  knot  .-iinks  out  of  sight  in  the  depths  of  the  puncture.  The 
points  of  puncture  urc  co\eretl  with  a  tirop  of  collodion.     The  pwn  is  readily 
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controlled  by  a  simple  anodyne.  The  testicle  swells  during  the  first  two  days 
and  some  swelling  occurs  also  at  the  site  of  each  puncture.  The  average 
confinement  to  bed  is  five  davs. 

In  cases  of  exceptionally  large  varicocele,  K  e  y  e  s  applies  one  or  two 
additional  ligatures,  one  high  up  on  the  cord  and  the  other  below  the  testicle. 

Where  the  vas  cannot  be  positively  identified  {e.  g.,  in  cases  where  the  tes- 
ticle is  not  well  developed  and  in  young  individuals),  ligation  by  open  incision 
may  be  employed.    In  Lister's  operation  a  single  ligature  is  applied  throuji^h 
a  short  incision  where  the  cord  passes  over  the  pubic  bone. 
If  catgut  is  employed  either  in    K  e  y  e  s  '  s  operation  or  in 
I^  i  s  t  e  r '  s  operation,  relapse  is  very  likely  to  occur. 

The  Open  Suprascrotal  Operation  with  Excision  of  the 
Plexus  of  Veins. — The  cord  is  grasped  just  below  the  external 
ring  by  the  thumb  and  forefinger  of  an  assistant  and  made  as 
prominent  as  possible.  An  incision  from  one-half  to  three- 
fourths  of  an  inch  long  exposes  its  coverings,  which  are  divided 
laver  bv  layer  until  the  veins  come  into  view\  The  veins  and 
vas  deferens  are  now  together  drawn  out  of  the  incision,  and 
the  vas.  with  its  accompanying  vessels,  separated  from  the  col- 
lection of  veins  and  drawn  to  one  side.  Two  catgut  ligatures 
are  applied  to  the  bundle  of  veins,  from  an  inch  to  an  incli 
and  a  half  apart,  and  the  intervening  portion  excised.  The 
en<ls  of  the  ligatures  are  tied  together  for  the  purpose  of  pre- 
venting the  weight  of  the  testicle  from  dragging  on  the  re- 
mainder of  the  cord,  the  organ  being  lifted  in  place  at  the  same 
time.  The  small  skin  incision  is  now  closed  and  collodion 
applied. 

Where  the  scrotum  is  redundant  and  flabby,  a  vertical  incision 
may  \ye  made  and  this  sutured  at  right  angles  to  its  original 
axis:  partial  ablation  of  the  scrotum  may  be  performed  in 
addition. 

Tumors  of  the  Testicle. — Tumors  of  this  organ,  occurring 
in  adult  life,  are  almost  always  malignant.     In  children  enchon- 
droma  is  occasionally  met  with ;  in  adults  this  is  usually  asso- 
ciated with  malignant  adenoma  and  sarcoma.     A  combina- 
tion of  the  two  latter  (adenosarcoma)  is  the  most  frequently 
obsened  tumor  of  the  testicle.     Cystic  disease  of  the  testicle 
may  occur  in  myxomatous  degeneration  (myxosarcoma).  ( )blit- 
erated  and  distended  seminal  vesicles  may  form  true  cvsts  in 
connection  with  sarcoma  (cystosarcoma).     Carcinoma  is  more  rare!}    ob- 
served than  other  varieties  of  malignant  disease.     Benign  fungus  of  the 
older  writers  results  either  from  abscess  of  the  organ  (tuberculous  orchitis) 
or  from  the  breaking  down  of  a  syphilitic  orchitis. 

Fibroma  of  the  tunica  vaginalis,  as  well  as  myoma,  sarcoma,  and  en- 
chondroma  of  that  structure,  has  been  observ^ed. 

Sarcoma  of  the  Testicle. — This  occurs,  as  a  rule,  either  l^etween  the  first 
and  the  tenth  vear,  or  between  the  thirtieth  and  the  fortieth  vear.  riie 
round-celled  and  the  spindle-celled  variety  are  observed  with  about  q(\\u\\ 
frequency.      Lymphosarcoma  is  occasionally  observed,  in  which  case  rather 
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T^;jy;  ';;!':^r;\;r  ?sS'»:.  y-.  Vj*:  r-j*-.  b:*:-  :*r!^ft*  may  be  affected  in  the  round- 
'f'.jf;  var.^  ii  b..:j*r  ':.bs\..hs*r  ruiv  uet  present,  which  may  follow  the  shape 
'/  Wr  1  >v:,.'--  of  Vj*r  '.*rcis^  .  'It*:  "rzn^jT  i^ay  be  composed  almost  entirely  of 
'■^ar -ii;**-  J:.  *':/.y:T*f:.  ^•J«r  -:^j:jdi^  '.^-li?  n:jiy  pre^^nt  the  appearance  of  trans- 
.«'?^'  >T.;i*;o:;  r«-te:;.U.:.ff  ■.'•:u:-:.ir;-  rr;iis<-le^fiber.  Cvstic  spaces  mav  be 
j/M^'^T.v  ^>/:,var.  to  i:jfr  r-;>  ir.  shrw^rria.  dandular  infection  rapidly  occurs. 
'}i«-  .v>rj'-  'jinh'}'  iA.'Aily  ijh^f>Ti2i:.z  af€<;T€d  through  the  intimate  anatomic 
tt'\ii^;*jj.^  of  th*?  lyrupha^j^-  r»f  Uj*r  i^jfiicle  with  the  lymphatics  of  the  sper- 
ttjh^;*'  <f,r*\  Siji'i  rji^i  luj/jbar  plandr.     Disnemination  through  infection  of  the 

Malignant  disease  of  the  testicle  advances  rapidly  and  leads  to  con- 
j-i'J''T:jf;J"  I'fjJarjr'^rfjfTjt  of  the  orpan.  Involvement  of  the  epididymis  and  cord 
'jUi'i'J  V  foJJo-iv-.  The  cavity  of  the  tunica  vaginalis  is  early  occupied  with  fluid 
Or.'iro^-")'-  'ojnpJjrtitinff  --arcoiria)  and  renders  the  diagnosis  difficult  at  this 
ht'Ai^i,  ('vrtif  -an-orna  srimf^tirues  fives  a  delusive  sense  of  fluctuation  on 
f/alj/atjofj.  l/ifTffnTitial  diagnosis  between  simple  hydrocele  and  sarcoma  is 
»»tiJI  f»jrth<T  f.'rjjbarni.-s^:Hi  In*  the  fact  that  fibrous  thickening  of  the  timica 
va/inali«  .^>irjftjrnfr.s  Jijii>:k.s  fluctuation.  Lumbar  pain  is  frequently  com- 
plajncfj  of  in  rrjaJifrnant  rli.>ea.se  of  the  testicle. 

Recurrence  aftor  cfxtirpation  asually  takes  place  in  the  stump  of  the  cord, 
and  t  hif  case,  as  a  nilr*,  is  further  inoperable.  If  the  patient  sur\ives  sufficiently 
Inuir,  (firfUTal  diswrninatirm  is  certain  to  occur. 

I:xf  irpation  of  the  Testicle  (Castration).— This  operation  was  formeriy 
|HTforrfH*d  to  improve  the  singing  voice  of  children.  With  rare  exceptions 
(riih  infrti)  it  is  now  exclusively  indicated  in  malignant  disease  ai:-!  in 
liilMTriilosis  of  the  testicle  and  epididymis.  ^Exceptionally  it  may  ?<■  ir.- 
diriiN'il  in  hematocele,  with  fibmus  degeneration  of  the  testicle  and  turic-i 
va^'ifiMlis.  It  may  also  1)0  indicated  in  chronic  suppurative  orchitis  widi 
multiple  fistulas,  the  organ  being  already  destroyed,  in  cases  of  e^T-r-ic 
li'.siific  wjirn  the  testicle  is  the  s<?at  of  degenerative  change?  or  rpi;urr.ix 
atijuks  of  in(i:immati(»n.  and  when  it  is  implicated  l.x*yond  exthcal:-'!.  il  i 
i"<H*\istin'i  hernia.  I'lirther.  in  certain  cases  of  prostatic  hyi>enn-^phy  :;  3 
cl.'iiMMMJ  that  extirpation  of  the  testicle  is  followed  by  the  lessening  in  s:2r 
*)1"  thf  enlar^eil  prostate  and  an  amelioration  of  the  sympt<.>m?  due  :  •  .r.- 
loniplete  emptying  of  the  bladder  (\V  h  i  te).  The  results,  however,  i-  i:  •: 
jii''til\  the  claims  ori«j:inally  made  for  this  method  of  treatmem  i»!  pr  >?=::.•-: 
h\  p«'rlr<»ph\ .  I'innlly.  in  certain  cases  of  inguinal  hernia  in  which  prev..  rj* 
t»|M'r:iliNe  meitsiires  have  failed,  recurrence  has  taken  place,  and  a  irus*  c-*jlii  -: 
Im*  Worn,  the  (»| Miration  may  be  justified. 

Operation.     Tlu*  incision  extends  from  the  level  of  Pou]-i£Jt's  ':ir:ir-»fT" 
to  the  lowrr  limit   of  the  organ.     The  latter  is  gras}ied  in  the  JefT   huti^ 
the  Liw'rs  coviM'ini:  it  divided,  the  connective  tissue  surroundinsr  ibt-  ?--:»r.~  jj»i 
luniiji  xai'ju.ihs  separateil,  the  inguinal  canal  opened,  the  vfts  deferens  2?i^^^ii2iTf»'i 
:m.l  the  n'!n:ii]iiler  o\  the  cord  tied  en  jimssr  with  catgut  as  high  ur-  as  r»-;i«JrtH 
Ihrx'  >iniriurr-;  iwv  divided,  and  the  vas  deferens  is  pulled  «»UT  fr-ir..  :ts  f.«i:- 
Miiiixe  ii^*«ne  :itt:iil:meins  v avulsion  of  the  vas  deferensV     Ir*  this  Hxiiiiiier 
thr  \:is  is  so; :  101  i Mies  renmved  a<  far  a*^  the  seminal  vesicle.     S»nje  sunjeo 
leMnn:-:  in'.e.  t;.'M  froii:  :\\r  «>:»en  er.d  of  tIh"*  vas.  paniculariy  it:  mherrui-vjs 
ia>e>.  pre'.Vr  to  liivivie  .'!i  ;i:o  s:;n:e  level  as  the  rest  of  the  c<ffd  and  annrr  ix 
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fine  poiDt  of  the  thermocaut«rj'  to  the  cut  end.     The  t«sticle  and  its  investing 
tunic  are  now  rapidly  extirpated,  all  bleeding  points  secured,  the  inpiinal 
canal  closed,  the  skin  wound  sutured,  and  the  wound  drained  through  a  separate 
opening  made  at  the  most  depen- 
deot  portion  of  the  scrotum. 

Dressings.  — Thick  layers  of 
st«rilii!«d  cotton  should  be  placed 
lietween  the  scrotum  aud  the  thighs 
and  around  the  root  of  the  penia. 
Afieptic  gauze  in  copious  folds  or 
lnycr*  is  applied  over  the  wound 
and  drainage- tutie.  The  patient's 
IwUix  is  elevuted  on  a  dressing  block 
(¥ig.  581)  or  an  inverted  basin  and 
the  dressings  secured  by  the  turns 
of  s  spies,  the  end  of  the  penis 
protruding  between  the  turns.     A 

wjuare  of  oiled  silk  with  a  hole  cut  ^"^  5Si.-Voi.itMANN'B  Dn,j<>,^o 

in  its  center  is  pirmed  in  position  to 
protect  the  dressings  from  urine.  When  the  bladder  is  emptied  the  patient 
is  to  be  carefully  tumeii  to  the  opposite  side  and  a  proper  urinal,  or  bottle 
with  a  large  mouth,  used  as  a  receptacle. 

THE  PENIS  AND  URETHRA 

Injuries  of  the  Penis. — Cru.sh  injuries  of  the  corpora  cavemosii  ami  the 
corpua  spongiosum  may  occur  in  connection  with  other  severe  traumatisms  in 
the  iwighlMirlio'Kl.  Isolated  injur>-  of  the  first  named  usually  takes  plat'e  when 
the  penis  is  in  a  State  of  erection,  and  during  violent  coitus,  the  organ  .striking 
with  grfiit  fon-e  against  the  woman's  pubic  region  (fracture  of  the  penis). 
Hemorrhage  into  the  corpora  cavernosa  follows,  and  if  coincident  in]ur\'  of 
xhf.  oorpus  flpnngiosum  and  urethra  occurs,  urinary  extravasation  results.  In  a 
eiixe  in  my  ho»pitiil  service  the  entire  organ  was  crushed  by  the  jaws  of  a  vicious 
hrifse  while  the  patient,  a  farm  laborer,  was  urinating  in  the  stall  alongside  the 
aiiinial.     Amputation  became  necessan'. 

The  treatment  of  these  injuries  will  be  governed  by  the  extent  of  the 
ilunage  inflicted.  Simple  rupture  of  the  corpora  cavemo.sa  is  best  treated  by 
plaring  the  patient  in  the  rei-umbcnt  jmsition  and  applying  iced  cloths.  A 
lateral  bending  of  the  organ  in  erection  from  the  presence  of  new  conneclive- 
lirwue  ilep««it4  in  the  cavenious  structure  of  the  injured  side,  this  limiting  the 
ten^hening  of  that  aide  during  erection,  is  a  sequel  of  the  accident.  \Vhen 
thf  rupture  extciidii  Ut  the  urethra  and  this  is  opene<l,  a  catheter  mu.st  be 
introilurcci  and  kept  in  place,  frequent  irrigations  of  the  bladder  by  boric  acid 
jMilutions  kept  up,  and  on  the  first  sign  of  urinarj'  extravasation  a  perineal 
BCi'tion  {§«  page  269)  or  u  suprapubic  cystotomy  (see  page  323)  performed,  tlie 
region  of  cnromencing  ext^a^'asatio^  l>eing  at  the  same  time  opened  up  freely 
and  tlie  inri.'<ion5  packwl  with  iixkiform  gauze. 

Inflammation  of  the  Prepuce  and  QIans  Penis.— Indummatiou  of 
the  tiiu(-ou.-<  meinbnuif:  covering  the  glans  penis  is  called  balanitis.     AMien 
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the  mucous  membrane  lining  the  prepuce  is  inflamed,  the  affliction  is  called 
posthitis.  When  both  are  inflamed,  balanoposthitis  is  present.  Predis- 
posing causes  are  a  too  long,  a  too  short,  or  a  too  tight  prepuce,  a  prepuce  with 
a  tight  orifice  or  a  short  frenum.  The  exciting  causes  are  venereal  disease, 
vegetations,  herpes,  etc.  This  disease,  as  well  as  eczema  of  the  prepuce, 
occasionally  occurs  in  connection  with  diabetes,  and  is  due  under  these  cir- 
cumstances to  decomposition  of  the  urine  with  which  the  parts  are  so  frequently 
bathed.  A  subacute  form,  which  finally  becomes  chronic,  is  sometimes 
present  in  middle-aged  men;  this  may  result  in  epithelioma. 

The  symptoms  of  simple  posthitis  are  redness  and  moisture,  together  with 
a  spongy  condition  of  the  prepuce.  The  parts  are  covered  with  a  whitish 
coating.  When  balanitis  coexists,  the  glans  has  a  mottled  appearance  due  to  a 
macerated  and  eroded  condition  of  the  epithelium.  A  vesicular  eruption  on 
the  glans  may  precede  ulceration. 

Secondary  posthitis  may  be  clue  to  venereal  disease,  vegetations,  or  herpes. 
Considerable  redness,  swelling,  and  discharge  accompany  it.  An  infiltrated 
and  indurated  form  may  l)e  present,  with  subacute  symptoms  and  absence  of 
true  ulceration,  though  superficial  erosions  may  occur  in  primary  or  secondary 
syphilis  (specific  balanitis).  The  papular  eruption,  when  due  to  secondary 
syphilis,  sometimes  develops  into  wartlike  growths  (condylomata  lata). 
Permanent  contraction  of  the  prepuce  may  follow. 

The  treatment  of  simple  posthitis  consists  in  washing  the  parts  twice  daily 
with  warm  water  and  dusting  with  a  powder  consisting  of  equal  parts  of  boric 
acid,  bismuth  subnitrate,  and  calomel  (**  A  J^  C"  powder).  Or,  the  lead  and 
opium  wash  or  the  lotio  nigra  may  l)e  applied  on  a  thin  layer  of  cotton.  Ero- 
sions are  to  be  lightly  touched  with  a  nitrate  of  silver  solution,  one  dram  to  the 
ounce.  In  secondary  posthitis  the  prepuce  should  be  retracted  and  the  cause 
removed,  after  which  the  measures  already  mentioned  should  ]ye  employed. 
In  persistent  or  recurring  cases,  particularly  in  elderly  men,  circumcision  should 
he  jx^rforrned.  In  diabetic  cases  thorough  washing  after  each  act  of  urination 
should  be  insisted  on  in  order  to  prevent  irritation  in  the  prepuce  and  gan- 
grenous inflammation.  If  the  tension  is  great  in  these  cases,  it  is  better  to 
oj^erate  at  once  by  making  a  simple  dorsal  incision  or  by  removing  a  V-shaped 
piece  of  the  prej^uce. 

Herpes  progenitalis  is  an  inflammator\'  affection  manifested  by  the 
api>earance  of  vesicles  on  the  balanopreputial  membrane,  usually  in  the  sulcus 
behind  the  corona:  it  may  aj^pear  on  the  inner  surface  of  the  prepuce,  or  at 
either  side  of  the  frenum.  at  the  meatus,  on  the  free  margins  of  the  prepuce,  on 
the  integument  of  tlie  jx»nis  or  in  the  pubic  region.  It  is  usually  only  a  tem- 
porary condition;  occasionally  ulceration  occurs  and  simulates  chancroid. 
When  erosions  are  present,  they  may  simulate  mucous  patches,  or  when  single, 
even  a  sujx^rficial  chancre.  Soft  chancres  are  differentiated  by  the  history'  of 
the  case,  the  presence  or  absence  of  lymphatic  enlargements,  and  auto-inocu- 
labilitv  in  cases  of  chancroid.  In  chancre  the  base  is  indurated  and  stiff,  the 
color  is  deep  red,  and  the  surface  smooth  and  glistening.  In  herpes  the  vesicles 
generally  occur  in  grou])s,  the  base  is  soft  and  pliable,  the  edges  sharply  cut 
and  witliout  nmch  elevation,  the  color  is  pinkish  or  light  red,  and  the  surface 
moist  and  fresh,     ^^^len  herpes  is  situated  on  the  integument  about  the  >'ailva 
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of  the  female,  it  is  dffficult  to  differentiate  it  from  mucous  patches.     A  neural^jic 
form  has  been  observed  which  is  closely  allied  to  herpes  zoster. 

The  treatment  of  herpes  progenitalis  consists  in  cleanliness  and  the  use  of 
soothing  powders  or  lotions  (see  Posthitis,  page  256).  When  the  parts  become 
ver\'  dr\',  the  latter  are  preferable.  Circumcision  may  be  necessary  to  prexent 
recurrence  in  cases  of  ill-fitting  prepuce.  Erosions  and  ulcers  should  he 
touched  with  the  nitrate  of  silver  solution  everv  second  or  third  dav.  When 
pain  is  present,  the  lead  and  opium  wash  will  be  useful. 

Venereal  warts  or  verrucae  are  characterized  by  hypertrophy  of  the 
papillae,  proliferation  of  the  connective  tissue,  and  increased  vascularity. 
When  situated  on  the  integument  (generally  between  the  scrotum  and  the  thigh) 
they  are  dr>'  and  hard;  on  the  mucous  surface  (the  sulcus  behind  the  corona). 
they  are  moist  and  soft.  They  may  be  pedunculated  or  sessile,  single  or 
grouped  in  cauliflower-like  masses.  Subpreputial  warts  may  attain  a  large 
size  and  produce  phimosis  and  ulceration,  or  sloughing  of  the  prepuce;  thoy 
secrete  a  viscid  fluid  with  a  most  disgusting  odor.  Uncleanliness,  urethritis, 
and  an  unusually  moist  prepuce  in  young  adults  are  the  causes  of  venereal 
warts. 

In  the  diagnosis  venereal  warts  of  the  acuminate  variety,  due  to  the 
causes  just  mentioned,  should  not  be  confounded  with  the  condylomata  lata 
of  syphilis  or  with  epitheliomas.  Condylomata  lata  occur  as  flat  papules  in 
syphilitic  subjects  and  later  on  become  rougheneii,  moist,  and  vegetating. 
Epitheliomas  occur  in  older  individuals  and  are  of  slower  growth. 

The  treatment  of  venereal  warts  is  as  follows:  The  parts  are  to  be  washed 
and  dried,  painted  with  a  10  per  cent  solution  of  cocain,  and  the  warts  i)ainte(l 
fifuperficially  with  a  dram  to  the  ounce  solution  of  corrosive  sublimate  in  collo- 
dion ever}'  day  or  two,  a  powder  consisting  of  equal  parts  of  oxid  of  zinc,  tannin, 
and  calomel  being  dusted  on.  The  action  of  the  sublimate  is  hotli  astringent 
and  caustic,  and  the  contraction  of  the  collodion  causes  pressure  on  the  papuh^s ; 
the  powder  tends  to  keep  the  parts  dr\'.  The  sublimate  application  is  made  hy 
the  surgeon.  The  patient  is  directed  to  wash  the  parts  and  apply  the  powder 
twice  a  day  (G  u  i  t  e  r  a  s).  Some  prefer  the  quicker  method  of  cutting  away 
the  warts  with  scissors  and  cauterizing  the  base.  Painting  the  warts  with 
persulfate  of  iron,  as  well  as  burning  them  away  with  the  thermocautery,  is  also 
advocated.  Thorough  curetting  with  the  sharp  spoon  under  cocain.  the  dust  ing 
powder  ofCluiteras  after^'ard  being  used,  is  the  best  method  of  treatment. 

Phimosis. — Inability  to  draw  the  prepuce  back  over  tlie  glans  is  called 
phimosis.  The  condition  is  often  congenital.  Accidental  phimosis  exists 
when  retraction  is  prevented  by  inflammatory'  conditions  of  the  i)repu('e. 
swelling  of  the  glans,  or  the  presence  of  new  growths  or  ulceration.  Congenital 
phimosis  gives  rise  to  considerable  irritation  in  childhood  and  retention  of  urine 
mav  occur  from  this  cause.  Certain  serious  nervous  troubles  are  said  to 
develop  from  its  presence.  Ijater  in  life,  balanitis,  constant  itching  and  inor- 
dinate excitability  of  the  organ,  seminal  emissions,  vesical  tenesnuis,  incon- 
tinence of  urine,  and  imperfect  development  of  the  genitals  may  occur.  (\)\al- 
gria,  epileptiform  conMilsions,  chorea  and  muscular  incoordination  liave  also 
been  claimed  to  be  due  to  this  cause.     Hypochondriasis  is  often  i^n^sent . 

The  whole  or  a  part  of  the  mucous  membrane  may  be  adherent.  Preputial 
calculi  may  be  present  in  the  adhesions  in  the  adherent  prepuce  or  l)etwecn 
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the  adhesions  and  the  glans.  There  may  be  an  abundance  of  loose  skin  about 
the  end  of  the  prepuce,  even  when  the  latter  ia  adherent.  When  the  foreskin 
is  retracted,  the  orifice  of  the  urethra  can  be  seen  surrounded  by  mucous 
membrane. 

The  treatment  of  congenital  phimosis  is  circumcision.  The  operation 
is  performed  as  follows:  The  prepuce  ia  drawn  well  forward  and  seized  opposite 
the  corona  with  a  pair  of  narrow-bladed  thumb  forceps,  or  the  phimosis  forceps 
may  be  employed  (I'ig.  582.  A).  The  forceps  are  closed  on  the  prepuce  as  the 
glans  retracts.  With  curved  scissors  or  a  sharp  scalpel  all  structures  in  front 
of  the  forceps  are  cut  away.     When  the  forceps  are  removed,  the  skin  retracts 


and  leaves  tlie  mucoas  aspect  of  the  glans  still  encircling  the  prepuce  (Fig. 
582.  n).  One  blade  of  a  pair  of  sci.ssors  is  passed  beneath  this  and  the  mueous 
membrane  slit  up  on  the  dorsal  aspect  a.s  far  a.s  the  corona.  The  whole  of  the 
mucous  membrane  is  now  retracted  by  separating  it  from  the  glans.  any  ad- 
hesions present  being  loosened.  Hemorrhage  is  arrested  hy  tying  the  vessels 
with  fine  catgut.  The  edges  of  the  reflected  mucous  membrane  are  stitched  to 
the  skin  edges  by  interrupted  catgut  sutures,  the  comers  at  the  commencement 
of  the  vertical  inci.«ion  being  trimmed  away.  In  adults  it  is  usually  necessan,- 
to  trim  away  more  of  the  mucous  membrane  than  in  children  (Fig,  582,  C). 
The  stitching  may  be  omitted  in  verj-  young  children. 
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The  dressings  consist  of  several  superimposed  layers  of  sheet  lint,  in  Ihc 
center  of  each  of  which  a  hole  has  been  cut.  These  are  smeared  with  o\id  of 
zinc  ointment  or  carbolized  vaselin.  The  holes  in  the  lint  should  be  onh-  ju^t 
sufficiently  large  to  permit  the  glans  to  be  forced  through.  The  ed^eH  of  the 
hole  rest  on  the  corona  snugly  and  prevent  the  sutured  edges  of  the  foreskin 
from  being  crowded  forward  over  the  glans  in  the  subsequent  swelling.  Watch- 
ful care  is  necessarj-  to  prevent  the  latter,  under  any  circumstances. 

In  accidental  phimosis  the  treatment  consists  first  in  disinfectant  and 
soothing  or  cleansing  injections  beneath  the  prepuce.  Operative  measures 
con.sist  of  a  dorsal  incision  with  or  without  excision  of  a  V-.-^haped  piece,  or 
lateral  incisions;  finally,  circumcision  ma\  be  performed.  Kither  of  Ihc  first 
two  may  have  to  be  resorted  to  m  order  to  treat  properly  Iho  underlying 
inflammatoiy  condition.  Circumcision  is  best  performed  after  the  inHiiitu  na- 
tion has  subsided. 

Paraphimosis. — This  term  is  applied  to  the  conditions  inducai  b\  tlie 
constricting  influence  of  a  narrow 
prepuce  when  retracted  behind  the 
fElans.  It  may  occur  either  pur- 
posely, accidentally,  or  during  co- 
itus. It  occurs  generally  in  cases 
of  venereal  disease  from  a  slight 
swelling  of  an  already  narrow  or 
naturally  retracted  prepuce.  When 
recent,  it  may  be  easily  reducible; 
after  a  few  days,  however,  there  is 
a  plastic  exudation  as  a  result  of  the 
congestion,  impeded  circulation,  and 
serous  effusion.  Adhesions  form,  and 
strangulation,  ulceration,  and  per- 
haps sloughing  of  the  penis  follow. 
The  organ  is  enlarged,  the  glans 
swollen  and  tender,  and  the  normal 
coronary  sulcus  deepened  by  the 
swelling.     The  constricting  band  is 

sometimes  completely  hidden  from  sight  in  a  deep  sulcus  I>ehind  a  lirjiwtiy 
collar  of  swollen  mucous  membrane,  which  may  cover  the  coronury  sulcus 
and  even  overlap  the  glans  itself.  A  second  roll  of  swollen  mucous  inciti- 
brane.  less  marked  than  the  first  is  usually  present.  The  c<Hiwtri<-tioii  is  be- 
tween these  two  (Fig.  583).     (For  Treatment  of  Paraphimosis,  see  p;i;;c  JTS.) 

Chancre.^ — A  chancre  is  the  initial  lesion  of  syphilis.  It  is  an  infective 
granuloma  resulting  from  contact  with  the  discharges  from  another  chiincre, 
from  the  secretion  of  mucous  patches  and  moist  sjphili  tic  papules,  from  syphil- 
itic blood,  or  from  the  secretion  of  any  secon(lar>'  lesion,  suppurative  or  (ilhcr- 
wise.  The  lesions  of  active  hereditary  syphilis  are  also  infeetiiius.  Tlie  in- 
fection may  be  due  to  direct  contact  or  may  be  transmitted  by  mctliate  sifieiuics. 
such  as  instruments,  nursing  bottles,  etc.  The  infection  cannot  iirisc,  ii.s  fur  as 
is  at  present  known,  from  a  lesion  of  the  tertiary  stage.  It  is  the  first  expres- 
sion of  a  constitutional  infection,  it  appears  at  the  point  of  inoculation,  and  its 
clinical  course  constitutes  the  piimaTy  stage  of  syphilis.     The  patient  liim- 
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self  cannot  be  reinoculated  from  the  secretion  of  the  sore,  hence  it  is  said  to  be 
non-autoinoculable.  The  property  which  the  sore  has  of  conveying  infection 
to  those  not  otherwise  protected  by  a  previous  attack  of  the  disease  is  known 
as  heteroinoculability. 

The  sore  makes  its  appearance  in  not  less  than  ten  days  after  exposure  and  it 
may  be  delayed  for  many  weeks.  The  average  term  is  three  weeks.  The  lesion 
is  rarely  multiple. 

Chancres  are  divided  into  the  following  varieties:  (1)  Erosion:  a  deeply 
stained  purplish  patch  at  the  site  of  a  very  superficial  abrasion.  There  is 
neither  induration  nor  ulceration.  This  is  a  ver>'  rare  form.  (2)  Papule : 
a  papule-like  indurated  area  beneath  the  epidermis  without  ulceration.  This 
is  a  ver\^  common  form.  (3)  Ulcer  :  an  indurated  area  with  elevated  edges 
which  ulcerate,  exposing  a  smooth  raw  surface  which  bleeds  easily  and  from 
which  a  thin  watery  fluid  is  secreted  (Hunterian  chancre).  It  rarely  sup- 
purates. This  variety  is  more  commonly  observed  than  the  first  and  less 
commonly  than  the  second.  It  is  the  papule-like  second  variety  which  has 
undergone  ulceration  from  some  irritation,  such  as  friction,  caustic  appli- 
cations, etc. 

Syphilitic  Bubo. — Shortly  after  the  occurrence  of  induration  of  the 
initial  lesion  the  lymphatic  glands  anatomically  related  to  the  site  of  the  sore 
undergo  an  almost  absolutely  painless  enlargement.  The  glands  enlarge  to 
various  sizes,  from  that  of  a  pea  to  that  of  a  walnut ;  they  verj'  rarely  suppurate. 
The  glands  on  the  side  of  the  penis  where  the  chancre  is  situated,  as  well  as  in 
the  corresponding  inguinal  and  femoral  regions,  are  affected.  If  situated  at  the 
frenum,  the  glands  of  both  sides  may  be  involved.  The  lesion  is  a  hyperplasia 
of  the  gland  structure  itself  and  is  due  to  an  absorption  of  the  infective  agent. 
In  strumous  individuals  these  glands  may  become  enormously  enlarged.  The 
bubo  following  a  syphilitic  chancre  consists  of  a  chain  of  enlarged  and  movable 
glands.  It  is  hard,  insensitive,  slow  of  growth,  usually  of  small  size,  rarely 
suppurates,  is  covered  by  normal  skin,  not  amenable  to  local  treatment,  in- 
variably present,  followed  by  seeondarj^  syphilis,  and  disappears  under  the 
internal  use  of  mercury. 

In  about  six  weeks  after  the  occurrence  of  buboes  in  the  groin  or  at  the  time 
when  a  secondarj^  eruption  of  roseola  appears,  there  is  a  general  involvement 
of  the  lymphatic  system,  which  {persists  until  after  the  secondary  eruption 
disappears.  This  has  no  special  surgical  importance  in  this  connection,  except 
in  the  cases  of  postcervical  and  epitrochlear  enlargements,  which  are 
diagnostic.     (See  The  Course  of  Acquired  Syphilis,  Vol.  I,  page  194.) 

The  treatment  of  chancre  consists  in  washing  the  parts  twice  or  more 
daily  with  a  warm  salt  solution  (dr.  j  to  0  j),  dr>'ing  the  parts  with  absorbent 
cotton  and  dusting  with  equal  parts  of  calomel  and  subnitrate  of  bismuth. 
Cleansing  witli  hydrogen  j^eroxid,  followed  by  wet  dressings  of  dilute  solutions 
of  carl)()lic  acid,  may  be  employed  if  the  dr}'  dusting-powders  are  not  efficient. 
Excision  of  the  sore  and  indurated  area  is  useless  and  cauterization  is  not 
indicated  unless  there  is  a  tendency  to  phage<lena.  Syphilitic  buboes  in  the 
groin  rarely  suppurate  and  usually  ret^uire  no  treatment.  If  they  tend  to 
enlarge  before  the  diagnosis  of  syphilis  is  fully  established,  inunctions  of  a  10 
}x^r  cent  ointment  of  ichthyol  and  lanolin  will  l>e  useful.  If  the  patient  has 
advanced  suliiciently  far  in  the  disease  to  make  the  diagnosis  of  constitutional 
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s\'philis  indubitable,  this  being  based  on  the  occurrence  of  the  secondary  erup- 
tion, mercurial  ointment  makes  an  excellent  application  to  the  bubo,  l^ut 
under  no  circumstances  should  mercury  l>e  employed  in  a  manner  to  affect  t  he 
course  of  the  general  infection  until  constitutional  symptoms  develo]).  Not 
only  the  diagnosis  but  the  prognosis  of  the  disease  in  the  particuhir  case 
may  be  determined  by  the  character  of  the  eruption,  an  ecthymiforni  or  mild 
papular  eruption  occurring  in  a  less  serious  infection  and  an  early  pustular 
eruption  in  a  more  virulent  one.  The  importance  of  withholding  mercury  in 
the  primar}'  stage  of  syphilis  is  apparent,  when  it  is  considered  how  important 
it  is  that  the  secondary  eruption  should  not  be  prevented  from  making  its 
appearance. 

A  syphilitic  chancre  when  permitted  to  run  its  natural  course  may  last  many 
months,  though  it  usually  disappears  after  the  secondary  symptoms  have  made 
their  appearance.  A  dark  brown  or  copper-colored  spot  remains,  however,  unt  il 
the  disease  is  cured.  Reappearance  of  the  induration  may  i)rececle  the 
appearance  of  some  fresh,  though  remote,  lesion. 

Chancroid. — This  is  an  ulcer  with  sharply  defined  and  undermined  edges; 
it  makes  its  appearance  shortly  after  sexual  intercourse.  It  is  rarely  seen  as  late 
as  the  tenth  day  and  usually  appears  within  five  days.  It  first  manifests  its  pres- 
ence by  a  pustule,  which  ruptures  and  becomes  the  seat  of  an  ulcer.  The  base 
of  the  latter  is  grayish  and  foul,  and  the  discharge  is  profuse,  purulent,  and 
locally  infectious,  as  shown  by  fresh  chancroids  which  appear  where  the  dis- 
charge flows  over  the  parts.  This  sore,  therefore,  is  autoinoculable  as  well 
as  heten)inoculable.  There  is  an  area  of  inflammatorv  redness  around  the 
ulcer  and  pain  is  not  an  uncommon  accompaniment.  The  cdgt^s  of  the  ulcer 
are  not  indurated,  except  in  cases  where  caustics  have  been  used  or  where  there 
is  a  mixed  infection;  hence  the  name  "soft  chancre."  An  inflammatory  in- 
duration may  gradually  merge  into  the  healthy  tissues,  but  this  differs  markedly 
from  the  sharply  outUned  induration  of  a  syphilitic  or  so-called  **hard 
chancre,"  the  induration  of  the  latter  being  confined  almost  exclusively  to  the 
edges.  A  high  degree  of  inflammation,  accompanied  by  a  rapidly  distinctive 
ulcerative  process,  is  known  as  phagedena. 

Chancroid  is  a  purely  local  venereal  sore.  It  is  not  accompanied  or  followed 
by  constitutional  symptoms,  other  than  those  of  a  septic  character. 

Inflammatory  bubo  accompanies  chancroid  in  about  one-third  of  the  cases. 
It  consists  of  one  inflamed  and  immovable  mass,  usually  unilateral.  It  pre- 
sents an  inflammatory-  hardness,  is  ver\'  painful,  large,  and  of  rapid  gnnvth. 
often  suppurates,  and  the  overlying  skin  is  red  and  adherent.  It  demamls 
local  treatment,  is  not  improved  by  mercury,  but  on  the  contrary  may  <:row 
worse  under  this  treatment,  and  is  not  followed  by  secondary  syphilitic  enij)- 
tions  or  general  lymphatic  involvement.  (Compare  with  sy})hilitic  hiibo.) 
The  lesion  is  a  suppurative  adenitis,  with  infection  of  the  paraglandular  con- 
nective tissue  following  rupture  of  the  gland  capsule,  or  infection  throuirh  the 
latter. 

In  the  differential  diagnosis  between  chancre  and  chancroid  it  is  necessary 
to  bear  in  mind  the  following  points: 

Chancre.  (1)  This  appears  in  from  two  to  four  weeks;  (2)  it  app(\irs  at 
the  site  of  the  original  inoculation;  (3)  there  is  a  sclerosis  at  the  base*:  (I)  the 
primar}'  bubo  rarely  suppurates;  (5)  the  lesion  is  simple  and  may  ai)pear  (a) 
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as  an  erosion,  (h)  as  a  nonulcerating  indurated  papule,  (c)  as  an  ulcer,  either 
shallow  or  deep,  (d)  as  a  mixed  sore,  i.  c,  either  an  implantation  of  syphilitic 
viras  on  a  chancroid,  or  an  infection  of  a  chancre  with  pus  microorganisms; 
(6)  the  secretion  is  scanty;   (7)  it  is  not  autoinoculable. 

The  above  points  should  be  compared  with  the  following: 

Chancroid.  (1)  This  has  no  j^eriod  of  inoculation;  (2)  there  is  no  sclerosis; 
(3)  in  the  adenopathy  the  buboes  are  of  the  inflammatory'  type ;  (4)  the  lesion 
is  pustular  and  frequently  multiple;  (5)  its  secretion  is  autoinoculable;  (6)  its 
floor  is  covered  with  grayish  sloughs;  (7)  the  destructive  ulceration  may  be 
phagedenic  in  character,  with  extensive  involvement  of  the  skin  and  subcu- 
taneous connective  tissue. 

The  treatment  of  chancroid  consists,  in  severe  cases,  of  thorough  cleansing, 
which  may  include  spraying  with  a  half  strength  15  volume  solution  of  hydrogen 
peroxid,  drying  the  parts,  and  disinfecting  the  ulcer  with  pure  carbolic  acid. 
The  ulcerated  surface  is  dried  in  a  few  minutes  after  the  application  of  the 
carbolic  acid,  then  fuming  nitric  acid  is  applied.  Iodoform  or  calomel  is  then 
dusted  over,  and  the  patient  directed  to  bathe  the  parts  with  warm  normal 
salt  solution,  to  spray  the  ulcerated  surface  with  hydrogen  peroxid.  and  to 
apply  the  powder  every  three  or  four  hours.  The  application  of  the  carbolic 
acid  and  nitric  acid  may  be  preceded  by  a  few  drops  of  a  50  per  cent  solution 
of  corain.  In  mild  cases  the  cauterization  may  not  be  necessary-.  Spread- 
ing phagedena  is  best  treated  locally  by  a  more  powerful  caustic,  such  as 
bromin;  if  this  fails  to  arrest  the  destructive  inflammation,  the  thermo- 
cautery is  to  be  applied.  At  the  same  time  a  sup}X)rting  diet  is  to  be  ordered, 
and  iron,  ciuinin,  and  alcoholic  stimulants  prescribed. 

Accompanying  inflammatory  bubo  in  the  groin  is  to  be  treated  the  same  as 
suppurative  adenitis.  The  application  of  compresses  wet  with  a  2.5  per  cent 
solution  of  carbolic  acid  and  covered  with  cotton  batting  and  oiled  silk  serves 
a  good  purpose.  Painting  with  tincture  of  iodin  is  an  old-time  remedy, 
from  which  good  results,  however,  arc  rarely  if  ever  obtained.  A  10  per 
cent  ichthyol  ointment  is  useful.  Wliatever  application  is  made,  the  patient 
must  be  ordered  to  bed  and  a  snug  spica  applied  so  jus  to  make  pressure  over 
the  glands.  As  soon  as  suppuration  is  evident  the  mass  is  to  l)e  freely  in- 
cised, curetted,  scoured  with  iodoform  gauze,  and  the  interior  cauterized  with 
pure  carbolic  acid.  After  two  minutes'  exposure  to  the  carbolic  acid  the  latter 
Is  neutralized  with  95  per  cent  alcohol.  There  is  usually  an  area  of  bluish 
infiltrated  skin  overlying  the  bubo  at  this  stage.  This  nmst  be  cut  away.  The 
wound  is  then  packed  with  iodoform  gauze.  In  cases  in  w^hich  suppuration 
is  slight  or  absent,  convalescence  can  be  shortened  by  dissecting  out  the  entire 
diseased  mass  and  sewing  the  skin  edges  together  so  as  to  obliterate  the  cavity 
formed  })y  the  removal  of  the  mass  of  glands,  without  drainage.  Even  in  cases 
in  whicli  suppuration  has  taken  place  this  result  may  sometimes  be  obtained 
by  swa})l)ing  the  interior  with  pure  carbolic  acid,  aftenvard  neutralized  with 
alcohol,  and  closing  the  wound. 

If  the  chancroidal  ulcers  are  hidden  away  beneath  an  inflammator\'  phimo- 
sis, the  foreskin  must  be  slit  up  on  the  dorsal  or  two  lateral  aspects.  The 
resulting  freshly  cut  edges  must  then  be  thoroughly  cauterized.  A  formal  cir- 
cumcision is  not  necessary  and  is  almost  always  unsuccessful  when  attempted, 
the  suture-holes  becoming  infected  and  each  forming  a  fresh  chancroid. 
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former  a  relatively  favorable  prognosis  ss  to  recurrence  may  be  given,  if  early 
operation,  with  complete  clearini;  out  of  both  infruinal  regions,  is  performed. 
Preputial  calculi  are  occasionally  observed.  They  result  from  incrustation 
of  desquamated  epidermis  and  smegma,  with  urates  and  phosphates.  These 
concretions  sometimes  grow  to  a  large  size.  Care  should  be  taken  not  to  mis- 
take one  of  these  hard  bodies 
lying  beneath  the  foreskin  for  a 
carcinomatous  infiltration.  Re- 
lief of  the  coexisting  phimosis  is 
indicated.  This  will  likewise  serve 
to  clear  up  the  diagnosis. 

Treatment  of  Tumors  of  the 
Peois. — In  all  operative  proced- 
ures about  the  penis  careful 
asepsis  is  particularly  required, 
on  account  of  the  special  prone- 
ness  of  these  parts  to  erysipelas. 
Cysts  and  elephantiasis  are  to 
be  extirpated.  Condylomas  are 
to  be  removed  by  means  of  scis- 
sors, and  their  base  cauterized  by 
means  of  either  chromic  or  nitric 
acid.  An  astringent  powder,  con- 
sisting of  equal  parts  of  savin  tops 
(Juniperus  sahina)  and  alum, 
may  suffice  in  small  growths, 
without  excision.  Cysts  of  Cow- 
per's  glands  are  extirpated  from 
the  perineum.  Urethral  polypi 
are  excised  by  means  of  the  scis- 
sors. I'lummas  are  not  a|^rable; 
antisyphilitic  treatment  will  suf- 
fice. 

Amputation  of  the  penis  is 
the  only  resource  in   carcinoma 
of  that  organ.     The  amputation 
iihould    always  extend   well   be- 
yond  the  utmost   limits  of   the 
infiltration.    The  combined  dor- 
.-^al  flap  and  circular  method   is 
to  lie  preferred  in  cases  in  which 
not  more  than  two-thirds  of  the 
wrunsi  III  th*  tn*iiiti«  in  the     oHRm  is  to  be  removed.     A  piece 
of   rubl>er  tubing  is  to  be  tied 
10  ixMii-;  til  cuniri'l  the  vessels.     This  may  be  kept  from 
iwo  I'iii-'  p;is>t>.l  through  the  skin  in  front  of  the  tubing. 
<  iii-<t>cti>.i  back,  coinniencing  well  beyond  the  border  of 
in  iho  imdt'H villi;  |>:trts  marking  the  limits  of  the  disease, 
o  :uH'\  <>:'  thi<  ll;ip  lor  the  reception  of  the  stump  of  the 
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urethra.  The  amputation  is  then  completed  by  a  circular  sweep  of  the  knife, 
the  line  of  incision  passing  somewhat  in  front  of  the  base  of  the  dorsal  flap 
(Hg.  584,  A).  The  tube  is  now  removed,  the  vessels  secured,  and  the  flap 
sutured  in  position,  the  stump  of  the  urethra  being  secured  in  the  opening]:  in 
the  flap  (Fig.  584,  B).  Both  inguinal  regions  should  be  opened  up  and 
thoroughly  cleared  out,  every  trace  of  lymphatic  glandular  stinacturc  recog- 
nizable as  such  being  removed,  as  a  routine  measure. 

The  patient  should  be  catheterized  for  the  first  few  days  in  order  to  a\()id 
the  soiling  of  the  dressings.  If  the  urine  can  be  kept  from  contact  with  the 
wound,  primary  imion  may  be  expected. 

INTRA-URETHRAL  INJURIES 

Foreign  Bodies  in  the  Urethra.— Injuries  of  the  urethra  from  within 
occur  either  from  the  unskilful  use  of  instruments,  or  from  foreign  bodies 
introduced  for  the  artificial  production  of  sexual  excitement.  The  injury 
is  most  frequently  limited  to  the  membranous  portion  and  particularly  to  the 
posterior  wall  of  the  canal.  Urinary  extravasation  occurs  less  frequently  in 
this  class  of  cases  than  in  injuries  received  from  without,  for  the  reason  that  the 
opening  to  the  false  passage  produced  by  the  instrument  is  dosed,  vahelike. 
by  the  advancing  stream  of  urine.  Exceptions  to  this  will  he  found  in  those 
cases  in  which  the  injury  is  inflicted  close  to  a  tight  stricture.  Hence,  the  locus 
minoris  resistentiae  is  already  established  and  the  inflammation  extends 
easily.  Abscess  from  infection  of  the  para-urethral  connective  tissue  occurs, 
and  fistulous  openings  follow,  from  which  pus  and  urine  escape. 

Injuries  caused  by  the  introduction  of  foreign  bodies  are  most  often  ob- 
served (1)  at  the  period  of  life  when  the  sexual  impulse  is  first  felt,  from  the 
thirteenth  to  the  fifteenth  year;  (2)  in  elderly  persons  who  endeavor  in  this 
manner  to  arouse  their  waning  sexual  power.  Almost  all  conceivable  articles 
capable  of  being  introduced  into  the  urethra  have  been  found  therein.  Piec(^s 
of  broken  catheters  and,  in  fact,  whole  instruments  which  have  slipped  in 
have  been  found  in  those  who  have  entered  the  '^catheter  life.'' 

Smooth  objects  thus  introduced  almost  invariably  tend  to  piu^s  l)ackward 
into  the  bladder,  where  they  form  the  nucleus  for  stone.  This  results,  in  the 
majority  of  cases,  from  unskilful  attempts  at  removal.  In  attemptin^r  to  push 
the  foreign  body  forward,  the  patient  (and  even  the  surgeon)  succeeds  only 
in  crowding  the  urethra  over  the  foreign  body,  the  latter  advancing}:  further  and 
further  at  each  attempt.  Foreign  bodies  which  fit  the  canal  somewhat  closel\' 
may  be  expelled  by  the  stream  of  urine. 

Urethral  calculus  may  result  from  arrest  of  foreign  bodies,  such  as  nc^edles. 
pins,  and  pointed  fragments  of  a  vesical  calculus;  even  a  small  but  complete 
calculus  from  the  bladder  may  be  arrested  along  the  urethral  tract.  Any  one 
of  these  may  become  the  nucleus  of  incrustations  deposited  by  the  salts  of  the* 
urine. 

Para-urethral  abscess  occurs  from  ulceration  of  the  mucous  mcmhrane 
resulting  from  the  presence  of  foreign  bodies.  The  suppurative  focus  in  the 
connective  tissue  which  follows  is  sometimes  found,  on  incision,  to  contain  tlic 
foreign  body.  The  abscess  may  point  either  at  the  pendulous  urethra  or  at  the 
perineum. 
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The  symptoms  of  a  foreign  body  in  the  urethra  depend  on  the  obstruc- 
tion to  the  stream  of  urine  and  the  irritation  of  the  urethral  walls  induced  bv 

* 

its  presence.  Bumine  pains  in  the  canal,  radiating  to  the  end  of  the  penis 
and  to  the  bla/Jder  a^  well,  and  intensified  by  urination  (if,  indeed,  this  is 
not  imposc^ible  frr»m  the  size  and  character  of  the  obstruction),  are  felt. 

The  diagnosis  is  established  by  the  history-,  by  external  palpation  if  the 
foreign  IxkIv  is  situated  in  the  penile  urethra,  and  by  rectal  palpation  if  it  Is 
in  the  membranous  or  prostatic  portions.  Direct  visual  inspection  by  means 
of  the  urethral  endoscoj^e  will  reveal  the  position  and  the  nature  of  the  foreign 
body. 

Treatment. — Thouch  foreism  bodies  have  remained  in  the  urethra  for 
vears  and  then  have  l>een  successfullv  removed,  thev  should  nevertheless 
be  removeti  as  >o<in  as  ixjssible  in  order  to  avoid  unpleasant  and  even 
serious  conserjuence:?.  Small  objects  near  the  meatus  may  \ye  removed  with 
fine-])laded  forcei)s.  In  the  case  of  those  more  posteriorly  situated  the  en- 
doscope will  ])e  of  assistance.  Long  ix)inted  objects  (hairpins  and  needles) 
may  ]ye  pa<hetl  ihrouirh  the  anterior  urethral  wall  and  extracted  in  this 
manner  when  other  measures  fail.  If  there  is  a  head  on  these  which  pre- 
vents them  from  l^eing  withdnuNTi  through  the  wound  thus  made  (these 
objects  ])eing  usually  intnxlucetl  with  the  head  first),  they  may  be  withdrawn 
as  far  as  the  head,  reverseil.  and  the  latter,  now  pointing  upward,  pushed 


Fig.  5So. — HrvrER'B  Urethral  Forceps. 

out  of  the  meatus.  If  it  is  not  long  enough  to  be  thus  extruded,  it  may  be 
held  firmly  until  it  can  l->e  grasped  by  the  urethral  force|is.  The  bullet 
forceps  is  a  convenient  instrument  for  grasping  and  extracting  rough  foreigm 
Ixxlies.  broken  off  catheters,  etc..  from  the  urethra. 

In  the  removal  of  foreign  Inxlies  from  the  urethra,  the  latter  must  be 
grasjMxl  firmly  in  ortler  to  prevent  the  body  from  advancing  still  further.  The 
urethral  forceps  of  Hunter  (Fig.  585),  the  straight  alligator  forceps 
( Fig.  5S6.  A) .  and  the  articulated  curet  of  L  e  r  o  y  d  '  E  t  i  o  1 1  e  s  (Fig.  5S6.  H) 
are  useful.  A  large  straight  Hthotrite  tul)e.  as  well  as  Thompson's 
urethral  di vulsor  ( I'ig.  586,  C) .  has  been  successfully  employed.  In  the  employ- 
ment of  the  former  the  finger  of  an  assistant  is  pas.*5ed  into  the  rectum  and 
made  to  occlude  the  urethra  l)eyond  the  foreign  Ixxly.  while  the  surgeon 
slightly  distends  the  urethra  with  the  tul>e  in  position,  by  a  small  quantity  of 
water:  by  a  (juick,  sucking  movement  of  the  aspirating  bulb  the  foreign 
bodv  is  drawn  into  the  tube. 

Urethral  incision  must  be  employed  if  efforts  at  extraction  fail.  The 
operation  is  comparatively  easy  if  the  object  is  situated  in  the  penile  urethra. 
The  ol)ject  itself  is  gras})ed  as  a  guide  and  the  incision  made  directly  on  it. 
Aft(T  removal  the  wound  is  closed  at  once  bv  sutures,  which  ser\-e  the  double 
purpose  of  arresting  hemorrhage  and  preventing  urethral  fistula.  A  soft- 
rubi)er  catheter  is  left  in  situ  for  a  few  days.     If  the  foreign  body  is  situated  at 
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or  posteriorly  to  the  bulb,  the  operation  of  perineal  section  (see  ptige  ■2(59) 
or  external  urethrotomy  (see  page  287)  is  indicated.  If  near  tho  meatus, 
this  may  be  piilarged  by  the  blunt  convexed  tenotome  (meatotomy). 

Rupture  of  the  Urethra.— The  perineal  portion  of  the  urethra  is  most 
frwjuently  injureil  by  force  applied  from  without ;  tlie  pendulous  portion  rarely 
BO.  CertiuR  ruptures  of  the  cavernous  bodies,  as  well  as  injuries  of  the  spongy 
iiix-estment  of  the  urethra,  with  laceration  of  the  latter,  occurring  while  the 
orpEan  ia  in  a  stat«  of  erection  (the  so-called  fractures  and  dielocations  of  the 
oricttn)  are  sometimes  obser\-ed  (see  page  255). 

Themechanismof  rupture  of  the  urethra,  as  usually  obser\*ed.  is  as  follows: 
A  blow  on  the  elastic  skin  of  the  perineum  as  a  result  of  falling  astritie  a  hard 
object  farces  the  urethra  agiunst  the  sharp  eiige  of  the  middle  puboprostatic 
ligament.  Tlie  urethra  is  less  elastic  than  the  skin  and  therefore  ruptures 
sulwutaneously.  I.at^rat  rupture  may  occur  from  contusion  against  either 
sharp  descending  ramus  of  the  pubes.     Fractures  of  the  pehis  in  which  the  os 


pubis  ifl  involvBil  not  infrequently  produce  contusion  and  rupture  of  the 
unrihm.  as  do  also  dislocations  of  the  pubic  symphysis.  In  the  fin-1  instance 
the  fragmci't*  impinge  on  the  fixed  membranous  urethra;  in  (he  siecond  the 
ruplurp  takes  place  l>y  Iracliiin,  tbe  txines  overriding  one  another  and  return- 
ins  !'t  ""'■.Mi.(li,-ir  rinniial  |«Mtioii. 

Subcutaneous  hemorrhage  gradually  extending  over  the  perineum,  the 
escape  of  blood  from  the  urethra,  and  increase  of  swelling  in  the  jierincum 
from  extravasation  of  urine,  when  unsuccessful  attempts  at  urination  are  made, 
aiB  the  prominent  symptoms  of  rupture  of  the  urethra.  If  only  the  posterior 
wall  is  injured,  il  may  be  possible  to  pass  a  catheter  into  the  bladder  by  hugging 
tbe  anterior  urelhm!  widl  with  the  Ix-Jik  of  the  instrument.  Should  this  suiieed, 
the  inrtmmcnt  must  b«  left  in  s)'(i*  (soe  Treatment  of  Hupture  of  the  In'thra, 
page  269).  Circular  rupture,  however,  is  the  rule,  and  cathclenz:iti<in  is 
iinprncticable :  pcisiaUsnce  in  the  effort  may  do  incalculable  hann.  Swelling 
of  the  pnnciroal  end  of  the  torn  canal  occurs;  this,  together  with  the  fact  that 


268  SURGERY  OF  ABDOMINAL  AND   PELVIC  REGIONS 

the  surrounding  connective  tissue  will  permit  only  a  limited  escape  of  urine, 
soon  leads  to  retention  of  urine. 

The  situation  of  the  rupture  may  sometimes  be  determined  by  the  course 
taken  by  the  extravasated  urine.  If  the  triangular  ligament  is  taken  as  an 
anatomic  landmark,  it  will  be  noticed  that  a  rupture  behind  the  posterior  layer 
of  this  structure  leads  to  extravasation  of  urine  into  the  perineum  and  in  the 
neighborhood  of  the  anus,  while  a  rupture  in  front  of  the  anterior  layer  will 
cause  the  extravasation  to  find  its  way  along  the  deep  layer  of  the  superficial 
fascia  into  the  scrotum  and  up  on  the  abdominal  wall.  In  imcomplicated 
rupture  of  the  membranous  urethra  the  urine  is  confined  between  the  two  layers 
of  the  triangular  ligament  until  sloughing  takes  place  or  an  incision  releases  it. 

In  incomplete  rupture  or  contusion  of  the  urethra  only  the  spong}'  tissue 
may  be  involved,  the  internal  mucosa  and  the  external  fibrous  coat  escaping 
entirely.  In  the  space  thus  formed  a  small  accumulation  of  blood  takes  place, 
which  projects  into  the  cavity  of  the  urethra  and  obstructs  its  lumen  (inter- 
stitial rupture).  Or,  rupture  of  the  submucosa  may  occur,  the  rent  communi- 
cating with  the  urethra  only.  Extravasation,  if  it  occurs  under  these  circum- 
stances, takes  place  secondarily. 

Finally,  the  urethra  may  give  way  at  a  point  behind  an  old  stricture  from 
long-continued  pressure  and  the  changes  which  the  urethral  walls  undergo  in 
consequence;  or  extravasation  may  take  place  after  injuries  to  the  canal  occur- 
ring as  the  result  of  the  injudicious  use  of  metal  instruments  (see  Intra-urethral 
Injuries,  page  265). 

The  diagnosis  is  based  on  (1)  the  hist  or}-  of  a  blow  on  the  perineum;  (2) 
the  appearance  of  blood  at  the  meatus  (pressure  on  the  perineum  will  cause  its 
ap|x»arance.  which  under  other  circumstances  may  be  delayed) ;  (3)  increase  in  the 
swelling  in  the  perineum  when  the  patient  attempts  to  empty  the  bladder;  (4) 
the  occurrence  of  inflammation  of  the  perineal  structures,  with  pain  and  local 
swelling ;  later,  tension,  redness  of  the  skin,  and  fever  are  present.  In  tlie  mean- 
while retention  of  urine  and.  in  incomplete  rupture,  failure  of  attempts  at  cathe- 
terization will  have  occurred. 

Urinary  Infiltration  and  Its  Consequences.— As  long  a.s  the  extra- 
vasated urine  remains  acid,  its  effects  on  the  tissues  are  comparatively  slight. 
With  the  occurrence  of  alkaline  decomjwsition  and  the  production  of  anunoniac 
ci>mjK)unds.  fermentative  pn)cesses  take  place.  More  or  less  extensive  septic 
inflammatory-  comj^lications  follow,  these  varying  with  the  course  of  the  fer- 
mentation and  the  vinilence  of  the  infecting  agents  present,  from  the  exceptional 
simple  localizcnl  abscess  to  the  more  common  extensive  phlegmonous  inflam- 
mation and  sloughing  of  the  connective  tissue.  If  the  rupture  is  in  the  penile 
urethra,  the  |x^nis  lxK»omes  greatly  swollen,  the  swelling  reaching  its  maximum 
near  the  }>oint  of  t^cai>e.  If  l>ehind  the  bulb,  infiltration  of  the  scrotum  will 
occur,  fmm  which  hn-ality  the  extravasation  will  pass  l^etween  the  spine  of  the 
pulses  and  the  syinj^hvsis,  finally  reaching  the  alxiominal  wall.  At  the  mem- 
branous un^thra  the  extravasation  will  l)e  confined  between  the  lavers  of  the 
triangular  ligament.  fn>m  which  it  subst^quently  escapes  by  processes  of  sup- 
puratii>n  and  sloughing.  At  the  pn^static  urt»thra.  i.  c.  behind  the  posterior 
lavcr  (»f  the  irianirular  liirament.  tlio  extravasation  mav  find  its  wav  to  the  anal 
region  in  the  jvrincuni  by  lollownig  the  course  of  the  rectum;  or  the  pehic 
fascia  may  give  way  at  its  thinnest  }x^rtion  near  the  puboprostatic  ligament 
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and  permit  the  extravasation  to  spread  through  the  subperitoneal  connective 
ti*iue. 

In  what«ver  direction  the  urine  finds  its  way,  except  in  the  esceptiiinal  cases 
in  which  a  strictly  localiEed  abscess  is  situated  near  the  surface  and  fruin  which 
a  ample  incision  gives  exit  to  a  mixture  of  pus,  blood-clot,  and  urine,  its  pres- 
ence in  the  tissues  gives  rise  to  progressive  septic  phlegmonous  inflammation  and 
fatal  septicemia,  unless  speedy  measures  of  relief  are  instituted.  In  the  ciises  in 
which  a  localized  purulent  collection  ia  emptied  extemally,  a  urethral  or  uri- 
nary fistula  results.  The  ruptiired  urethra  heals  by  grjuiulation,  cicatricial 
or  traumatic  stricture  resulting. 

The  Treatment  of  Rupture  of  the  Urethra  at  the  Perineum.—Very 
rarelj'  in  complete  rupture  will  the  surgeon  be  enabled  to  pass  a  cathefer  into  the 
blwlder.  In  partial  rupture  and  in  severe  contusions,  should  an  instrument 
fortunately  reach  the  bladder  and  the  contents  of  the  latter  be  evacuated,  it 
itlututd  be  allowed  to  remain,  and  preparations  made  for  an  immediate  external 
urethrotomy,  since  in  true  rupture,  whether  partial  or  complete,  even  though 
the  retention  be  relieved  by  the  catheter,  permanent  catheterization  fails  to 
prevent  aVwcess  and  urinar.'  infiltration. 

Where  no  instrument  can  be  passed,  the  case  assumes  a  most  serious  char- 
Mt4T  frt>m  the  commencement,  and  the  patient's  life  will  depend  on  liio  prompt- 
ness with  which  the  perineum  is  oi>ene(i  and  exit  given  to  the  effused  blood  and 
«xtravasa(cd  urine.  It  will  l)e  neccKsiir)-  to  perform  perineal  section  or 
external  perineal  urethrotomy  without  a  guide  uniler  these  circumstances 
(ri<U  ifilm). 

Suprapubic  puncture  or  aspiration  of  the  bladder  above  the  pubes  may 
be  employeil  as  a  temporary  measure  to  relieve  the  retention  and  prevent 
Ulinsr\'  extravasation  until  measures  for  the  more  certain  and  safer  operation  of 
opening  the  perineum  can  be  taken.  Inder  no  circumstances  should  it  be 
eini>lo>'eil  ulher  than  as  a  t«niporan'  palliative  measure. 

Perineal  Section. — This  term  is  applied  to  operations  performed  for  the 
relief  <rf  retention  and  the  prevention  of  urinan'  extravasation  following  rupture 
of  ihc  uretlira  where  no  instrument  can  be  passed,  as  well  as  those  performed  on 
Mriclurefl,  whether  gonorrheal  or  traumatic,  which  will  not  admit  even  the 
mudlmt  iiislrumunt,  Such  strictures  are  usually  deeply  se.ated  and  are  to  be 
approached  only  by  the  perineal  route.  Perineal  section  should  be  promptly 
reMortel  to  in  indubitalUe  rupture  of  the  urethra.  \Vhere  an  instrument  can  be 
psflsec]  as  a  guide,  whether  in  partial  rupture  or  contusion  of  the  urethra,  or  in 
rsMst  of  ftlricture,  njiening  the  urethra  from  without  is  called  external  urethrot- 
omy (sec  page  287). 

When  performed  after  ejttrava.sation  has  taken  place  in  urethral  nipture, 
perineal  section  should  be  supplemented  b\'  free  incisions  in  localities  where 
infer-iioua  processes  ha\'e  already  b^m.  and  by  the  thorough  remo\';il  of  all 
nerrotic  tissue.  When  [wrfonnwl  immediately  after  urethral  rupture,  it  will 
sflon)  an  opportunity  of  dealing  with  the  ruptured  urethra  itself. 

Tb«  Operation. — Tlie  patient  is  placet!  in  the  lithotomy  position  and  the 
perineum  i^ved  and  clean»xl.  In  sidult^  cncain  anesthesia  ma>'  sutlice.  A 
straijUil  itrooved  melal  tttaff  with  a  hooki>d  extremity  (W  h  e  e  I  h  o  u  s  c  ,  Fig. 
SS7)  or.  ia  the  abstiicv  of  this,  »  gnwvixl  and  tunneled  sound  (I'ig.  .5^19),  or 
even  an  onlinan,'  sound,  is  to  be  introduced  to  the  seat  of  rupture,  or  the  point 
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of  the  stricture,  and  entrusted  to  an  assistant,  who  grasps  it  in  such  a  manner 
as  to  cause  the  perineum  to  bulge  prominently.  An  incision  is  made  in  the 
raphe  from  the  scrotum  nearly  to  the  anal  margin.  In  case  of  rupture,  if  the 
injur}'  involves  the  bulb  the  effusion  of  blood  will  be  found  beneath  the 
superficial  fascia;  if  the  membranous  portion  has  been  injured,  the  deep 
perineal  fascia  will  be  opened  up  before  the  effusion  is  reached.  The  clot«  are 
turned  out  and  the  parts  thoroughly  cleansed.    The  staff  is  now  passed  out  of 


Fio.  587. — Wheelhoubb'b  Staff. 

the  perineal  wound,  the  proximal  end  of  the  urethra  identified,  and  a  thread 
passed  through  its  wall  on  each  side  and  made  into  a  loop  for  further  identifi- 
cation, and  for  purposes  of  retraction. 

In  cases  of  stricture  the  fibrous  cord  representing  the  urethra  is  identified 
and  followed  hackwanl  to  the  ampullated  portion  behind  the  commencement  of 
the  coarctation.  The  urethra  should  be  opened  well  up  anteriorly,  so  as  to  be 
certain  to  secure  at  least  a  quarter  of  an  inch  of  healthy  tube  immediately  in  front 


Fia.  588. — Goulet's  Grooved  Silver  Probe  or  Director. 
The  handle  can  be  bent  at  any  angle. 

of  the  stricture.  If  the  W  h  e  e  1  h  o  u  s  e  staff  is  used,  the  urethra  is  opened 
upon  the  groove  of  the  instrument,  the  walls  of  the  urethra  secured  by  threads 
laterally  placed,  and  the  staff  turned  with  the  groove  toward  the  pubes  and  its 
button  extremity  hooked  into  the  upper  angle  of  the  urethral  wound.  This 
may  expose  the  opening  of  the  stricture  and  permit  the  passage  of  a  small 
grooved  director  (Fig.  5SS),  on  which,  as  a  guide,  the  entire  strictured  portion 
of  the  canal  is  freelv  incised.     The  little  eve  instrument  known  as  W  e  b  e  r '  s 


Fig.  589. — Weber's  Canaliculub  Knife.  Adapted  bt  Goulet  for  Ditibion  of  Stricture  of  tsb 
Urethra  in  tbe  Operations  of  Perineal  :>ection  a.vd  External  Pbrixbax.  Urrthrotomt. 


canaliculus  knife  (Fig.  580)  is  an  excellent  instrument  for  this  purpose.  A 
narrow-ViladcHi  straight  bistoury  is  next  run  along  the  groove  to  insure  complete 
di\isio]i  of  all  bands  or  other  ohst  met  ions.  A  larger  director  is  now  substituted  for 
the  smaller  one.  and  along  this  a  Teale's  gonret  (Fig.  604)  is  passed  into  the  blad- 
der, its  ent mnce  into  which  will  U^  signalizeii  by  a  gush  of  urine.  The  staff  is  now 
withdrawn,  and  all  obstructions  in  the  f>enile  urethra  haA-ing  been  removed  by 
an  internal  urethmtomy  fx?rfomieiI  at  this  stage,  a  full-sized  steel  sound  is  passed 
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uliing  ihe  urethra  to  the  gorget  and  then  along  this  as  a  guide  lo  the  bladder. 
The  sound  is  now  withdrawn  and  a  large  soft  cathet-er  or  drainage-tube  passed, 
in  llie  grasp  of  a  pair  of  slender  forceps,  along  the  gorget  into  the  bladder,  where 
it  is  sPcurevi  in  position  by  a  safety-pin  passed  through  the  wall  of  the  tube,  and 

B  fastened  thereto  and  attached  to  loopsof  adhesive  plaster  placed  above  the 

e  crest  on  each  side. 

■  la  rupture  of  the  urethra,  when  the  canal  is  completely  severed,  the  most 

~     t  portion  of  the  operation  consists  in  securing  the  retracted  proximal  end. 

dy  movable  round  cord  wliich  eludes  the  search.     The  diHieulties 

I  by  the  presence  of  blood,  which  flows  freely  from  the  injured 

!f  R  few  drops  of  urine  can  be  forced  from  the  bladder,  the  appearance 

of  thin  in  the  depths  of  the  wound  will  serve  as  a  guide.     If  the  proximal  end 

ruinot  be  identified  by  these  methods,  suprapubic  cystotomy  should  be  re- 

Dorted  to.  and  cetrocatheterization  practised. 

The  ruptured  ends  ha\ing  l)een  secured,  the  connective  tissue,  wherever  in- 
fected by  the  extravasated  urine,  is  to  be  opened  up  freely,  irrigated  with  a 
1  :  IWXI  solution  of  mercuric  chlorid  and  the  incisions  tamponeii  with  10  per 
cent  iodoform  gauze  wrung  out  of  50  per  cent  alcohol.  In  cases  of  recent 
development  an  attempt  may  be  made  to  suture  the  torn  ends  (urethror- 
rhapby,  K  6  n  i  g).  I'nder  these  circumstances  suprapubic  cystotomy  is  per- 
formed for  the  purpose  of  direct  bladder  drainage.  A  sfjft-rubber  catheter  is 
placed  in  the  urethra  (not  in  the  bladder)  and  allowed  to  remain  there  for  several 
tluyv  a.1  a  splint.  Chromicized  catgut  is  the  best  suture  material  for  the  urethra. 
Tho  sutures  shoidd  not  encroach  on  the  mucous  membrane. 

In  cams  in  which  septic  processes  are  already  under  way,  suture  of  the 
oicthra  will  be  useless  and  a  large  catheter  is  to  be  passed  through  the  wound 
and  into  the  bladder  for  permanent  drainage.  The  tube  is  prevented  from  slip- 
ping inlo  the  bliulder  liy  a  large  safety-pin  passed  through  and  across  its  walls. 
The  wound  in  Ihc  i)eTineum  is  tamponed  around  the  tulje  with  iodoform  gauze, 
vwl  a  ciiHhion  of  sterile  gauze  having  in  its  center  an  opening  for  the  passage  of 
ifae  tube  b  pltietxl  over  the  perineum  and  secured  by  a  T-bandage.  The  project- 
ing end  of  the  catheter  or  drainage-tube  is  connected  with  a  longer  tube  which  is 
led  to  a  pm[)cr  receptacle  placed  on  the  floor  Ixside  the  bed  and  containing  a 
1  :  1000  mercuric  chlorid  solution.     The  dressings  are  changed  whene\er  soiled. 

In  v-ax  the  rupture  b  anterior  to  the  membranous  urethra  the  bladder 
may  be  drained  by  incising  the  latter  and  pas.«ing  a  catheter  through  the  opening 
thus  niaile,  the  injur>-  to  the  urethra  being  repaired  by  suture.  The  perineal 
WOtmd  should  always  l>e  allowed  to  close  by  granulation. 

The  complication  of  suppurative  hepatitis  after  injur}'  to  the  bulb  of 
the  uicthru  occurs  through  tlie  mcilium  of  a  septic  thrombus,  whicli  may  find 
it:t  VAV  from  the  bulb  of  the  corjius  sponginsum  to  the  dontal  \e!n  of  ihe  penis, 
thcnrt^  into  Ihi'  vwicoproetatic  plexus  am!  the  hemorrhoidal  plexus,  and  through 
(licHe  lo  tho  inferior  mesenteric  vein  and  portal  circulation.  In  old  men  the 
vciiw  of  ihe  bulb  and  vesicoprostatic  plexus  become  considerably  enlarRed. 

lo  the  after-treatment  of  perineal  section  and  external  perineal  ure- 
throtomy tlie  diet  should  Ije  at  fin;t  restricted  to  fluids.  I'rinatinn  takes 
plsoe  thmugh  the  tube  and  pains  must  be  taken  to  keep  this  patent.  Blooci- 
ckito  may  enter  the  tube  from  the  bladder  and  l)lock  its  lumen  or  become 
impinged  against  ita  opening  in  the  bladder.    Arrest  of  flow  through  the  tube 
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may  also  result  from  spasms  of  the  bladder  wall,  the  latter  being  forced  against 
the  eye  of  the  tube.  Finally,  the  tube  may  slip  out  of  the  bladder,  the  sphincter 
vesicae  closing  behind  it.  The  introduction  of  hydrogen  dioxid  through  the 
tube  will  generally  clear  the  latter  and  at  the  same  time  break  up  clots  in  the 
bladder.  Persistent  bleeding  will  usually  yield  to  tight  tamponade  of  the  parts 
about  the  vesical  neck  with  gauze  moistened  with  a  1 :  1000  solution  of  adrenalin 
chlorid.  This  failing,  exposure  of  the  bleeding  point  and  ligation  are  indicated. 
If  cystitis  is  present,  it  should  receive  appropriate  treatment,  the  necessary 
irrigation  being  carried  on  through  the  drainage-tube. 

In  cases  of  rupture  with  extravasation  of  urine  septic  foci  will  require  the 
same  antiseptic  treatment  as  infectious  phlegmonous  inflammation  elsewhere. 
WTierever  brawTiy  conditions  or  even  tenderness  or  a  suspicious  redness  of  the 
skin  occurs  free  incisions  should  be  promptly  made  and  these  should  be  packed 
with  aseptic  gauze  wrung  out  of  50  per  cent  alcohol. 

As  soon  as  the  proximal  end  of  the  urethra  has  become  fixed  in  the  wound, 
usual!}'  at  the  end  of  four  days,  the  drainage-tube  is  abandoned  and  a  full<sized 
sound  passed  ever>'  few  days.  The  prevention  of  a  permanent  perineal  urinary 
fistula  after  these  operations  depends  on  maintaining  the  normal  caliber  of  the 
urethra  in  front  of  the  site  of  the  stricture  or  the  rupture.  For  this  purpose 
sounds  are  passed  at  intervals  of  ever}-  two  or  three  days,  until  the  perineal 
opening  is  closed,  which  usually  occupies  from  three  to  six  weeks. 

In  cases  in  which  the  urethra  has  been  sutured,  either  after  rupture  or  in 
connection  with  urethrectomy  (see  page  285),  the  catheter  employed  as  a  splint 
mav  be  withdrawn  at  the  end  of  four  days.  The  normal  caliber  of  the  urethra 
should  be  maintained  by  the  passage  of  a  full-sized  sound  two  or  three  times  a 
week  until  the  instrument  slips  in  easily.  The  patency  of  the  suprapubic 
oi:>ening  will  usually  be  maintained  without  difliculty.  Semipermanent 
catheterization  (thirty-six  hours  continuously,  followed  by  an  interv^al  of  three 
hours  and  a  rej)etition  of  the  first)  may  be  necessar\'  finally  to  facilitate  the  com- 
plete closure  of  this  opening  when  the  necessity  for  its  presence  has  ceased,  i.  e., 
on  closure  of  the  perineal  opening. 

Acute  Urethritis. — Acute  inflammation  of  the  urethra  mav  be  the  result 
of  traumatism  and  nonspecific  infection  combined,  such  as  follows  the  rough  use 
of  unclean  instruments.  It  may  likewise  occur  in  connection  with  injuries  to 
the  penis  in  violent  and  ill-directed  performance  of  the  sexual  act.  Other 
causes  are  a  foreign  body  in  the  urethra,  such  as  a  calculus,  a  j)ermanent  catheter 
retained  for  too  long  a  time  without  removal  and  cleansing,  irrigating  injec- 
tions, etc. 

In  tlie  treatment  of  traumatic  urethritis  the  cause  should  be  removed 
when  possi])le,  the  urethra  irrigated  with  boric  acid  solution,  1  :  1000,  followed 
in  some  cases  ])v  a  two-grain  to  the  ounce  injection  of  sulfate  of  zinc. 

I>ethritis  resuhing  from  the  abuse  of  alcoholic  stimulants,  particularly  beer 
and  champagne,  in  conjunction  with  sexual  excesses,  is  prone  to  occur  in 
cases  in  which  sliglit  inflamniatorv  conditions  already  exist.  It  is  specially 
likely  to  occur  in  tlie  congested  area  behind  an  okl  stricture.  Gouty  urethritiS| 
herpetic  urethritis  from  invasions  of  the  canal  by  herpes,  and  eczematous 
urethritis  are  also  sometimes  observed.  In  all  of  these  the  discharge  is  com- 
paratively slight.  The  possibility  of  the  existence  of  a  chancrc  within  the  ure- 
thral canal  should  not  be  overlooked.     The  presence  of  a  hard  lump  felt  from 
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without  will  awaken  suspicion  and  the  use  of  the  endoscope  will  establish  tlie 
diagnosis. 

Gonorrheal  Urethritis. — ^This  is  the  most  common,  as  well  as  the  most 
important  inflammation  of  the  urethra.  Its  active  and  efficient  infectious  agent 
is  the  gonococcus  of  N  e  i  s  s  e  r  .  No  urethral  inflammation,  however  high  its 
grade,  abundant  its  discharge,  or  however  close  its  simulation  of  the  other  clini- 
cal features  of  gonorrhea,  can  be  considered  as  gonorrheal  urethritis  without 
the  presence  of  this  microorganism.  Simple  contact  of  the  unabraded  mucous 
membrane  of  the  urethra  with  the  discharge  from  any  person  having  the 
disease  is  sufficient  to  cause  gonorrheal  urethritis. 

The  period  of  incubation  varies  from  one  to  fourteen  days.  The  char- 
acteristic symptoms  make  their  appearance,  however,  in  from  three  to  five  days. 
As  a  rule,  if  the  attack  is  a  recurrence,  the  period  of  invasion  will  be  shorter; 
in  first  attacks  the  j)eriod  is  longer. 

The  affection  may  occur  as  a  subacute  form  and  remain  limited  to  the  fossa 
navicularis,  or  as  a  violently  acute  inflammation  of  the  entire  urethral  tract. 

The  attack  comes  on  wuth  itching  and  burning  sensations,  the  escape*  of 
mucopurulent  material  from  the  meatus,  and  frequent  and  painful  urination. 
These  symptoms  vary  with  the  intensity  of  the  inflammation.  There  is  rochu^ss 
and  eversion  of  the  meatus  and  a  puff'y  swelling  of  the  parts.  Chordee  or  painful 
erection  is  present  to  a  greater  or  lesser  extent,  particularly  at  night.  The  cor- 
pora cavernosa  expand  normally,  but  the  partially  o])literated  erectile  tissue  of 
the  corpus  spongiosum,  which  is  more  directly  involved  in  the  inflammatory 
process  than  the  other  portions  of  the  penis,  on  account  of  its  proximity  to  tlu^ 
mucous  membrane  and  submucous  connective  tissue,  prevents  the  filling  of  this 
structure  with  blood  and  it  remains  rigid  and  inflexible.  As  a  rule,  it  is  curvcMl 
in  a  downward  direction.  In  rare  instances  the  corpus  spongiosum  escajKs  and 
the  corpora  cavernosa  l^ecome  inflamed,  in  which  case  the  arching  is  in  tlie 
opp<>.site  direction.  Hemorrhage  may  occur  during  erection.  Pain  is  referred 
to  the  pendulous  urethra.  Tenderness  is  also  present  in  this  region.  Phimosis 
or  paniphimosis  and  balanitis  may  occur  as  complications.  Constitutional 
disturbance  is  rare  in  uncomplicated  cases.  If  the  inflammation  is  confined  to 
the  navicular  fos.sa,  the  symptoms  griulually  lessen  and  cure  may  take*  ])la(e 
without  treatment.  In  other  cases  the  infectious  inflammation  extends  ])os- 
teriorly  through  the  medium  of  the  epithelial  structures  of  the  nmcous  nu^m- 
brane. 

The  diagnosis  of  acute  gonorrheal  urethritis  is  made  on  the  l)asis  of  tlu*  nvl 
and  swollen  meatus,  the  creamy  discharge,  painful  micturition  (ardor  urinacO, 
chordee,  and  a  history"  of  exposure  to  the  possibility  of  infectious  coitus.  It  is 
not  always  possible  to  obtain  truthful  statements  concerning  the  latter.  Its 
differentiation  from  the  so-called  bastard  gonorrhea,  which  may  be  sufficiently 
acute  to  simulate  it  closely,  as  well  as  from  other  forms  of  simple  urethritis, 
depends  on  the  demonstrated  presence  of  the  gonococcus  of  X  e  i  s  s  e  r  . 

The  condition  of  the  urethra  after  an  attack  of  acute  inflammation  is  such 

4is  to  constitute  a  predisposing  cause  of  both  relapses  and  recurrences.     In  tnie 

l^norrhea  the  gonococcus  will  be  found  in  the  discharge  during  the  attack 

<relapsiiig  gonorrhea).     On  the  other  hand,  the  discharge  of  a  recurring  sini])le 

urethritis  is  free  from  such  evidence. 

The  treatment  of  urethritis  will  vary  with  the  grade  of  the  inflammatory 
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action,  the  amount  and  character  of  the  discharge,  and  the  cause  of  the  inflam- 
mation. Simple  urethiitis  will  usually  yield  to  strict  cleanliness,  bland  diet,  tbe 
avoidance  of  alcoholic  drinks,  beer,  etc.,  as  well  aa  of  strong  coffee,  and  acids, 
spices,  and  condiments.  This  rigid  dietary  need  not  be  maintained  after  the 
acute  sta^  has  )Dassed.  Rest  in  bed  is  useful  in  some  cases.  Exceasi^'e  bodily 
exertion  is  hannful.  Sexual  intercourse  must  be  avoided.  The  patient  should 
drink  plentifully  of  water,  milk  and  Vichy  water,  or  buttermilk,  in  order  to 
dilute  the  urine  as  much  as  possible.  The  penis  is  to  be  immersed  in  hot  water 
during  micturition  to  relieve  dysuria. 

The  re.sults  of  the  internal  administration  of  so-called  ant  [gonorrheal  remedies 
are  varying  and  somewhat  uncertain.  Alkalis  are  more  or  less  useful  to  ud  in 
rendering  the  urine  bland  and  unirritating.  Liquor  potassae 
is  employed  in  acute  conditions  and  the  citrate  of  potash 
in  chronic  cases.  These  should  be  administered  two  hours 
after  eating.  Of  specific  remedies,  Imlsamic  drugs  are  the 
most  generally  employed.  Tiiese  in  the  order  of  their  use- 
fuhies.s  are  as  follows:  balsam  of  copaiba,  oil  of  yellow 
sandalwood,  and  culwlra.  The  first  two  are  best  given  in 
capsules,  or  they  may  be  prescribed  in  syrup  of  acacia  and 
peppcnnint  water  in  connection  with  citrate  of  potash. 
Sandalwood  oil  should  be  used  in  the  earlier  stages  and 
copaiba  later  in  the  disease.  Cubebs  njay  be  prescribed  in 
powder;  the  oleoresin,  however,  in  from  10-  to  15-mimm 
doses  in  capsules,  is  the  preferable  form.  If  given  in  the 
acute  stage  or  in  large  doses,  it  may  irritate  the  neck  of 
the  bladder.  Fluid  extract  of  hyoscyanius  and,  on  occa- 
sion, deodorized  tincture  of  opium  will  be  required  for 
excessive  pain. 

Astringent  injections  are  useful  in  the  declining  stages 
of  the  disease.  The  simplest  and  best  of  these  is  a  solu- 
tion of  zinc  sulfate.  2  grains  to  the  ounce;  Liquor  plumbi 
subacet.  dil.:  solutions  of  permanganate  of  zinc.  1  :  4000 
to  1  :  HKH);  and  sulfocarbolate  of  zinc,  0..5  per  cent  to  1 
l^er  cent,  are  also  recommended.  Tlie  syringe  employed 
should  have  a  blunt  nozzle  (Fig.  .590),  which  should  be 
pushed  into  the  meatus  and  held  there  for  from  fifteen  to 
THHAi,    hvhin.;k.     thirty  wconds,  in  onler  to  retain  the  injection. 

Soothing  injections  are  sometimes  indicated,  such  as 
solutions  of  cocain  hydrochi orate  (2  per  cent  to  4  per  cent),  injected  a  few 
minutes  prior  -ti)  urination,  and  morphin  acetate  (1  grain  to  the  ounce).  A  4 
per  cenl  solution  of  the  nonalcoholic  fluid  extract  of  hydrastis  is  sometimes 
e(Iicacinu.i. 

In  iiiduljitable  gonorrheal  urethritis  the  above  measures  of  treatment.  Ixrth 
general  and  local,  are  calkKl  for.  In  addition,  antibacterial  irrigation  of  the 
urethra  is  lo  lie  rniployed.  About  one  quart  of  a  warm  corrosive  sublimate 
solution  (1  :  UHI.IKMI  lo  1  :  -fO.iKH))  or  [xrmanganate  of  potassium  (1  :  80(X))  is 
u.-;cd  to  flush  out  the  anterior  urethra  by  means  of  the  Janet  or  Valentine 
irrigjiting  apparatus  (Fig-  -^^l )  ■  aliouf  five  minutes  being  occupied  in  the  process, 
Tlie  two-way  urethral  nozzle  of  t'  h  e  t  w  o  o  d  is  useful  for  this  purpose  (Fig, 
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592).  If  posterior  urethritis  is  present,  after  the  anterior  urethra  is  thomuglily 
flushed  out,  the  posterior  urethra  is  to  be  irrigated  by  means  of  a  No.  IS  !■  rencli 
soft-rubber  catheter  introduced  until  the  bladder  is  reached  and  then  withdr^rt  n 
an  inch.  From  4  to  12  ounces  of  the  irrigating  fluid  is  used,  the  greater  jxirtiim 
of  this  flowing  into  the  bladder.  This  the  patient  ex- 
pels on  withdrawal  of  the  catheter.  Daily  or,  it  the 
discharge  is  free,  twice  daily  irrigations  give  the  Iw'st 
'  results.  Posterior  irrigation  is  usually  postponed  until 
about  the  fourth  day,  and  is  indicated  when,  the  dis- 
charge from  the  anterior  urethra  being  (honmfrhly 
washed  away,  the  urine  is  cloudy  immediatelj'  aftor- 
wani. 

If  the  irrigation  causes  pain,  it  should  be  suspended 
for  a  few  days  and  oil  of  sandalwood  given  unlil  the 
severe  inflammatory  symptoms  sul)side,  when  it  fihmild 
l>e  resumed.  The  treatment  should  be  continued  until 
the  gonocdcci  disappear  from  the  urine  or  until  the 
discharge  has  been  thin  and  waterj-  for  three  or  four 
days. 

Posterior  urethritis  may  sometimes  prove  rebel- 
lious to  treatment  and  re(|uire  instillations  for  its  liii:il 
cure.  Solutions  of  nitrate  of  silver  (1  :  HHX))  are  nmst 
effective  in  its  contn)l.  A  trial  of  sulfate  of  tluillin  in 
20  per  cent  solution  may  be  made  liefore  rcjiortiii;;  to 
the  nitrate  of  silver  solution,  A  2  [x'r  cent  soliilion  of 
protargol,  graduallj'  increased  to  a  10  |x>r  cent  siilutii)n. 
is  most  useful  in  chronic  ca.ses.  The  solution  >;houlil  be 
freshly  prepared  for  each  case.  Deep  urctliral  instilla- 
tions should  l>e  made  at  iiiten^ala  of  f<)r1y-eiglit  iimirs. 
The  instillation  syringe  of  Keyes  is  the  best  insim- 
ment  for  the  purpose  (Fig.  593).  llie  blailder  slmuld 
be  emptied  lieforehaiid. 

If  the  discharge  persists,  the  urethra  should  be  ex- 
amined for  inflamed  follicles  or  granular  patcjics  by 
the  urethroscope  (Fig.  (106).     These  should    be   tccatcd 


by  applications  of  strong  nitrate  of  silver  solution,  made  directly  tlirouph  the 
Uiethroseopic  tube.  The  use  of  (he  sound  even,-  two  or  three  days  is  M.nn'- 
times  beneficial  in  this  stage  of  the  disea.se. 

The  treatment  of  chordee  consists  in  securing  an  evacuation  of  the  bowcU 
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just  before  retiring,  of  requiring  the  patient  to  abstain  from  late  meals  and  to 
sleep  on  a  hard  mattress  with  light  bed-covering.  The  bromids  should  be 
given  freely  in  carbonic  acid  water  during  the  day;  on  retiring  a  double  dose 
should  be  given  alone  or  with  15  drops  of  tincture  of  belladonna.  A  suppository 
containing  one  grain  of  opium  and  three  grains  of  camphor  is  freijuently  useful. 
Finally,  if  the  symptoms  persist  in  spite  of  these  measures,  the  application 
of  half  a  dozen  leeches  to  the  perineum,  the  patient  maintaining  the  recumbent 
position  with  hips  elevated,  will  be  of  sen-ice.     The  persistent  recurrence  of  the 


phenomena  of  chordee  tends  to  aggravate  the  inflammation  and  increase  the 
liability  to  stricture. 

Traumatic  Stricture. — All  acquired  organic  strictures  of  the  urethra 
arising  from  causes  other  than  gonorrhea  arc  included  in  this  claiss.  Blows,  or 
falls  on  the  perineum,  such  as  are  received  when  the  patient  falls  astride  a  hard 
re.sistiint  Iwxly.  and  fracture  of  the  jwlvis  with  laceration  of  the  urethra,  are  the 
most  cnmnion  causes  of  traumatic  stricture.  It  is  sometimes  produced  by 
rough  instrumentation  and  occiisionally  re.*ults  from  some  of  the  methods  of 
treating  former  contractions,  such  as  cauterization  and  electrolysis,  as  well  as 
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The  location  of  traumatic  stricture  varies  with  the  cause.  In  cases  of  blows 
and  falls  the  stricture  is  usually  situated  at  the  perineal  or  perineobulbar  portion. 
In  fracture  of  the  pelvis  and  laceration  of  the  urethra  the  stenosis  occurs  in  the 
membranous  portion.  The  stricture  following  injury  during  coitus  is  usuiilly 
situate  at  the  root  of  the  organ.  After  rupture  of  a  chordee  the  contraction 
will  usually  be  found  in  the  penile  urethra.  When  the  stricture  originates  in  a 
chancre  or  chancroid  or  is  due  to  the  ulceration  produced  by  a  foreign  bod\ .  it 
is  found,  as  a  rule,  near  the  meatus  or  in  the  fossa  navicularis. 

Traumatic  strictures  are  almost  always  single  and  are  decidedly  cicatricial  in 
character.  These  points,  taken  in  connection  with  the  situation  of  the  stenosis 
and  the  histor\'  of  the  alleged  injur\',  will  be  of  value  hi  establishing  the  dif- 
ferential diagnosis  under  circumstances  of  medicolegal  contention. 

The  Complications  and  Sequels  of  Gonorrheal  Urethritis,  Balan= 
itiSy  and  Posthitis. — These  complications  are  usually  caused  by  neglect  of 
cleanliness  and  consist  of  an  inflammation  of  the  surface  of  the  glans  j)enis  and 
of  the  mucous  membrane  lining  the  prepuce.  In  a  mixed  infection  the  chancrous 
erosion  may  be  mistaken  for  a  balanitis.  An  extension  of  the  inflammation  from 
the  glans  penis  to  the  lining  of  the  prepuce  will  give  rise  to  a  balanoposthitis. 
Inflaramator>'  involvement  of  the  loose  connective  tissue  of  the  prepuce  in  its 
turn  may  prevent  retraction  of  the  foreskin  and  produce  phimosis.  Or,  if  the 
s^i'elling  take  place  while  the  foreskin  is  retracted,  the  opposite  and  more  dan- 
gerous condition  of  paraphimosis  will  be  present. 

The  above  complications  make  their  ap[3earance  during  the  first  week  of  tlio 
disease.  Later  on  occur  the  following,  these  frequently  proving  of  greater 
surgical  interest  than  the  disease  itself. 

Lymphangitis  takes  place  as  a  result  of  infection  with  pyogenic  micro- 
organisms in  uncleanly  patients.  The  lymphatics  of  the  dorsum  of  the 
penis  are  most  frequently  affected.  Gonorrheal  bubo,  affecting  one  or  more 
of  the  superficial  groups  of  glands  lying  below  Poupart's  ligament  and  appear- 
ing as  a  small  painful  tumor,  may  occur  with  or  without  a  preceding  l\'niph- 
adenitis. 

Gonorrheal  Epididymitis. — This  originates  from  propagation  of  the  in- 
fection to  the  epididymis  through  the  medium  of  the  ejaculatory  ducts  and  the 
vasa  deferentia,  rather  than  by  metastasis,  as  suggested  by  \'  i  d  a  1  .  TlH\^e 
inter\'ening  structures  rarely  become  inflamed,  though  the  slight  |)ains  and 
tenderness  along  the  cord  have  been  ascril^ed  to  a  deferenitis  (( i  o  s  s  e  1  i  n). 
The  slight  vascularity  of  the  vas  deferens  renders  this  but  slightly  suscoptil)lo 
to  infectious  inflammation.  The  disease  may  occur  during  the  acute  early 
stages  or  in  the  course  of  a  persistent  gleet.  The  spermatozoa  may  disapix^ar 
from  the  semen  as  a  result  of  double  epididymitis.  A  chronic  inflammation  may 
super\'ene  on  an  acute  attack  or  the  epididymitis  may  be  subacute  or  chronic 
from  the  conrunencement. 

Cowperitis. — Inflammation  of  Cowper's  glands  is  of  somewhat  rare  oc- 
currence. It  may  result  in  abscess  of  the  perineum;  the  fistulous  openings 
conmiunieate  with  the  glands  and  discharge  a  thin  mucuslike  fluid.  Accumu- 
lation of  secretion  may  give  rise  to  small  globular  swellings,  which  may  Ix^ 
emptied  by  pressure  applied  by  the  finger  in  the  rectum. 

Gonorrheal  Cystitis. — Cj'stitis  is  an  infrequent  complication  of  gonorrlieal 
urethritis.     It  arises  from  extension  of  inflammation  to  the  internal  urethral 
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orifir-e  and  thence  to  the  mucoas  membrane  of  the  bladder.  The  absence  of  the 
vascularity  of  the  prrjstatic  portion  of  the  urethra  does  not  favor  extension 
lx?yond  this  fxjint.  Moderate  fever,  tenderness  in  the  h\-pogastrium,  dull  pain 
and  <en<e  of  weight,  followed  by  neutral  or  alkaline  urine  and  the  expulsion  of 
mucopurulent  material  at  the  end  of  the  act  of  urination,  are  characteristic 
syriiptorn.s,  particulariy  the  la-^t  named.  The  application  of  the  three-glass  urine 
te^t  will  .sene  to  differentiate  the  condition  from  simple  posterior  urethritis, 
the  la.-?t  of  the  urine  pas.sed  in  the  third  glass  containing  the  mucoid  material. 

Vesiculitis  (Spennatocystitis). — The  seminal  vesicles  and  their  excreton- 
ducts  Ix^-oine  occasionally  inflamed  as  a  complication  of  acute  urethritis.  Tlie 
symptom.s  are  (1)  a  sense  of  weijrht  and  bearing-do^vTi  pains  about  the  perineum 
and  re<tum.  increa.se^J  by  defecation:  (2)  priapism  and  other  e\'idences of  sexual 
hvfxjresthesia.  Rectal  difdtal  examination  shows  the  seminal  vesicles  to  be 
inflamed,  enlarjrefl,  and  tender.  They  appear  as  elongated  fusiform  bodies  on 
the  fxjsterior  bla^lder  wall.  ja*?t  alx)ve  the  prostate. 

The  diagnosis  of  vesiculitis  is  made  by  '*  milking  the  ducts,"  i.  e.,  forcing 
their  contents  into  the  urethra  by  the  finger  in  the  rectum,  from  which  it  is 
washecl  by  the  urine  into  a  gla.ss.  The  urethra  should  be  washed  out  before- 
hand by  passing  a  portion  of  urine.  This  is  passed  into  a  glass;  the  *' milking" 
is  then  done,  and  another  portion  of  urine  is  passed  in  a  second  glass. 
Finally,  the  l^ladder  is  emptied.  The  three  glasses  are  then  compared.  The 
first  represents  the  washings  from  the  urethra,  the  second  the  expressed  con- 
tents frf)m  the  seminal  vesicles,  and  the  third  the  urine  as  contained  in  the 
bla<ider.  If  vesiculitis  is  present,  the  urine  in  the  second  glass  will  contain 
more  pas  than  the  urine  in  the  third,  and  in  addition  dead  spermatozoa  will 
\}e  found.  The  latter  depend  on  the  destructive  effects  of  the  pus  on  the 
spermatic  elements,  which  may  finally  lead  to  temporar>'  impotence. 

The  Treatment  of  the  Complications  of  Qononrhea.— Balanitis.— 

The  surface  of  the  glans  [x?nis  is  to  l)e  washed  three  or  four  times  daily  with 
simple  warm  water  and  dusted  with  e(iual  parts  of  boric  acid  and  oxid  of  zinc, 
to  wliicli  may  Ixj  added  one-fourth  part  of  powdered  opium.  If  ulceration  is 
present.  icMloform  is  to  be  va^.  The  parts  mast  be  kept  as  dr>'  as  possible  by 
strips  of  abs()rl)ent  lint  or  bits  of  absoHjent  cotton,  placed  between  the  glans 
and  the  foreskin.  When  the  prepuce  is  involved  (balanoposthitis) ,  a  lead  and 
opium  wash  is  useful.  A  piece  of  lint  with  a  hole  in  it  sufficiently  large  to  slip 
over  the  ^lans  and  rest  around  the  corona  is  kept  in  position  by  sliding  the  fore- 
skin over  it.  This  dressing  is  kept  moistened  with  either  the  lead  and  opium 
wash,  tlie  opium  and  carbolic  wash,  or  the  sublimate  solution,  1  :  10,000  in  a 
2  fXT  cent  sohition  of  acetate  of  aluminum. 

Phimosis.  Tlie  Ic^ad  and  opium  lotion  or  the  lead  and  carbolic  lotion  will 
usually  sufTico  to  correct  this  complication.  At  the  same  time  thorough  clean- 
liness must  he  practiscMl.  cleansin^]^  fluids  Ixiing  forced  beneath  the  prepuce, 
followed  hy  the  lotion  ein])loyed  in  tlie  same  manner  as  in  balanoposthitis,  until 
t  he  jrlans  can  he  (^xposed.  Circumcision,  or  splitting  the  foreskin  on  the  dorsum, 
should  he  postponed,  if  possihle,  till  a  later  {period. 

Paraphimosis.— The  treatment  of  parai)himosis  consists  in  remo^^ng  the 
constriction  hy  restoring  the  prepuce  to  its  normal  |X)sition.  There  is  usually 
con>i<lerahle  e<lenia  of  tlie  parts,  which  can  ])e  reduced  by  bathing  with  cold 
water.  conij)n\<sion  l)y  means  of  a  bandage,  or  by  pimcture,  if  the  case  is  seen 
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inifTidentlj'  early.  Reduction  should  be  then  effected  by  graspinp  the  body  of 
the  i»enis  and  enoircliiig  it  with  the  thumb  and  index-linger  of  one  hand.  c'<nertid 
with  dr\'  gauze  to  prevent  slipping;  with  the  other  the  glana  is  compressetl  antl 
pushed  in  the  preputial  orifice  (Fig.  594), 
(tr.  the  index-fingera  of  both  hands  ar« 
placwl  on  the  doreum,  with  the  niiddic 
fingers  ojipraitG.  while  both  thumte  ure 
employed  to  compress  the  glans  graduall_i- 
and  force  it  backward,  the  fingers  at  the 
same  lime  bringing  forward  the  foreskin 
fTig.  3il5),  Compression  of  the  gliins 
and  parts  in  front  of  the  constriction  may 
nlifl)  Ije  etT<«tcd  by  the  application  of  a 
ven-  narrow  rublwr  bandage,  or  the  suc- 
cessive turns  of  ft  round  elastic  ligature 
applied  over  a  strip  of  wet  lint.  The 
coastriction  being  identified,  a  grooved 
director  in  to  be  placed  beneath  the  same, 
the  narrow  bandage  or  elastic  ligature 
rapidly  removed,  and  the  reduction  ac- 
conipliahed  before  the  glans  can  refill.  If 
these  nieusiires  fail,  the  patient  is  directed 

to  hold  the  penis  in  hot  water  every  two      '^"'"  ™''"~*"'F,^"iirTHSD.'^'" """"'""''■ 
hours  for  fifteen  minutes  and  then  to  He 

down  and  keep  it  elevated.  After  twenty-four  hours  another  attempt  til  reduc- 
tion may  l)e  ma«le.  In  some  cases  compression  by  means  of  adhesi\-e  phi-eier, 
kept  up  overnight,  will  so  far  reduce  the  swelling  as  to  pennit  reduciiim  in 
the  morning.  If  the  prepuce  cannot  be  replaced  in  this  manner,  or  if  dangerou.s 
(implications  threaten,  the  constriction 
must  be  divided.  To  do  tius,  pa.ss  a 
probe-pointed  biatoun,'  flatwise  under 
the  preputial  orifice  and  beneath  I  he 
constricting  band  in  the  first  furrow 
tehind  the  normal  coronal  sulcus  (["ig. 
.583,  :i).  and  between  the  two  swnllen 
and  edeniatou-s  folds,  bring  it  lo  the 
n^edian  line  on  the  dorsum  and  cut 
ilireetly  upward.  Or,  if  the  constrict- 
ing band  can  be  thoroughly  identifiwi, 
it  may !»  incised  from  without.  In  old 
cases  any  thickened  tissues  may  l>e  re- 
moved by  means  of  two  elliptic  inci,-*- 
ion.s  on  each  side;  the  edges  of  the 
wound  may  be  sutured  (M  a  u  r  i  a  c). 

Epididymitis.— The  treatment  con- 
sists in  rest  in  bed  and  the  application 
of  an  ice-bag  n\'er  lint  wet  with  the  carbolic  and  opium,  or  the  lead  and  opium 
Inlion,  the  partH  being  supported  on  a  pillow  placed  Ijelween  the  thighs  at  the 
0  time.     Applications  of  the  actual  cautery  (Ha  la  ted),  the  skin  over- 
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Ijdng  the  inflamed  organ  being  lightly  touched  with  the  white-hot  point,  and  this 
followed  by  the  application  of  iodoform  ointment  spread  on  lint  and  held  in 
place  by  a  suspensory  bandage,  are  said  to  hasten  the  cure  and  permit  the  patient 
to  be  up  and  about.  Later  on  the  dry  poultice,  consisting  of  cotton-wool 
covered  with  thin  rubber  tissue  and  supported  by  a  suspensor}',  will  be  useful. 
When  properly  done,  strapping  the  testicle  serves  a  good  purpose  in  hastening 
the  final  cure.  The  method  of  compression  by  means  of  a  piece  of  thin  rubber 
bandage  held  in  place  by  adhesive  plaster  (Chetwood)  is  efficient  (Fig.  570). 
All  local  treatment  for  urethritis  must  be  suspended  while  an  attack  of  epididy- 
mitis is  in  progress.  In  cases  of  recurrent  epididymitis  in  which  all  other 
measures  fail  and  the  disease  persistently  returns,  vasectomy  may  be  performed 
(Chetwood).  The  vas  deferens  is  divided  through  a  small  incision  near  the 
raphe  and  each  end  ligated  and  dropped  back. 

Cowperitis  is  best  treated  by  rest  in  bed.  laxatives,  hot  hip  baths,  and  the 
frequent  application  of  hot  compresses  or  ix)ultices  and  incision  as  soon  as  the 
occurrence  of  supj)uration  can  be  determined.  The  suppurating  foci  are  care- 
fully cleansed  and  drained  by  means  of  iodofonn  gauze.  Should  a  fistula  persist 
after  the  usual  treatment  by  hydrogen  dioxid  and  stimulating  applications,  the 
fistulous  track,  together  with  the  remains  of  the  gland,  is  to  be  dissected  out. 

Gonorrheal  Cystitis. — The  administration  of  diuretics,  to  which  boric  acid 
is  added,  in  lO-grain  doses  three  or  four  times  a  day  in  order  to  sterilize  the  urine, 
the  use  of  oil  of  sandalw(K)d  in  full  doses,  and  rest  in  bed  constitute  the  general 
measures  of  treatment.  8upix)sitories  of  opium  and  hyoscyamus  to  relieve  pain 
and  vesical  tenesnms  are  indicated.  As  soon  as  a  catheter  can  be  introduced 
the  bladder  should  be  gently  irrigated  with  a  simple  sterilized  normal  salt  solu- 
tion, then  with  a  saturated  solution  of  boric  acid,  and  finallv  the  lx)ric  acid 
solution  with  2  j)er  cent  of  salicylic  acid  added.  After  the  removal  of  the  pus 
and  other  debris  by  these  means,  the  bladder  being  empty,  instillations  into  the 
bladder  of  a  solution  of  nitrate  of  silver,  1  :  5000  to  1  :  KXX),  are  to  be  used  and 
repeated  daily  if  necessary-.  Twenty  drops  are  to  be  introduced  at  each  sitting. 
Daily  irrigations  with  pennanganate  of  potash  solution  (from  1  :  6000  to 
1  :  4(XK))  are  sometimes  sufficient  in  mild  cases. 

Vesiculitis. — Hot  rectal  douches,  with  rest  in  l)ed,  and  opium  suppositories 
to  allay  pain  are  indicated.  Refrigeration  of  the  parts  by  means  of  a  double- 
current  catheter  without  an  eye  (the  psy chn)phore) ,  through  which  a  cold 
stream  of  water  is  passed,  is  useful  (Fenger).  Bromids  in  carbonic  acid 
water,  or  camjihor,  are  useful  in  allaying  sexual  hyperesthesia.  General  tonics, 
sea  bathing,  etc.,  are  used  in  chronic  cases. 

Chronic  Urethritis. — Acute  gonorrheal  urethritis  may  terminate  in  a 
chronic  inflammatory  condition  (gleet).  This  may  l)e  due  to  (1)  the  tendency 
of  the  infection  to  lurk  in  the  tissues  of  the  urethra,  the  anatomic  environment 
favoring  this;  (2)  the  too  early  relinciuishment  of  treatment;  (3)  sexual  and 
«alcoholic  indulgences  before  recovery;  (4)  the  use  of  too  strong  remedies 
or  the  too  f)rol()ngecl  use  of  mild  local  remedies.  The  anterior,  bulbous,  and 
posterior  ix)rti()ns  of  the  urethra  may  be  involved  either  singly  or  conjointly. 
Tlie  pathologic  changes  present  as  a  result  of  the  gonorrheal  process  include 
catarrlial  inflammation,  with  exudative  inflammation  in  the  submucous  con- 
nective tissue,  which,  if  persistent,  may  finally  inflict  permanent  damage  on 
the  urethra.     Thickened  areas,  graimlar  and  warty  patches,  polypoid  growths, 
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erosions,  and  ulcers  are  present  and  may  be  demonstrated  by  the  urethroscope. 
In  chronic  anterior  urethritis  the  disease  is  limited  to  the  mucous  nieinbrane 
of  the  urethra  and  is  usually  mild  and  uncomplicated.  Acute  gonorrlietil  in- 
flanunation  of  the  bulbous  urethra,  owing  to  the  rich  vascular  suj^i)l>  and  the 
relaxed  state  of  the  tissues,  shows  a  marked  tendency  to  become  chronic  and 
persistent  (Taylor). 

Chronic  Posterior  Urethritis. — ^This  is  frequently  combined  with  inflam- 
mation of  the  bulbous  portion.  There  may  likewise  coexist  chronic  catarrhal 
prostatitis,  chronic  inflammation  of  the  verumontanum,  and  involvement  of  the 
seminal  vesicles  in  the  gonorrheal  infection  (see  page  278). 

Symptoms  of  Chronic  Urethritis. — The  characteristic  symptom  of  chronic 
anterior  urethritis  is  the  accumulation  of  mucopurulent  material  in  the  anterior 
urethra  and  its  escape  by  either  gravity  or  expression,  in  the  morninjr.  This  is 
usually  small  in  quantity;  oftentimes  it  is  only  just  sufficient  to  glue  the  lips 
of  the  meatus  together.  There  may  be  no  discharge  except  that  which  is  washed 
away  with  the  urine  in  the  form  of  threads  (tripper-faden) ;  these  latter  consist 
of  a  small  amount  of  purulent  secretion  and  urethral  epithelium,  too  slij^ht  to 
appear  as  a  discharge,  which  is  forced  from  the  granular  patches  and  rolkni 
in  the  shape  of  threads  by  the  stream  of  urine.  The  heavier  of  these  little 
cylindric  masses  consist  mostly  of  pus,  sink  to  the  bottom  of  the  glass,  and 
on  microscopic  examination  may  be  found  to  contain  gonococci.  The  li^rhter 
ones  consist  mainly  of  epithelium;  they  float  about  in  the  urine,  are  free  from 
gonococci,  and  their  presence  indicates  a  subsidence  of  the  infection.  The 
db^charge  may  be  of  a  greenish- white  color,  or  glycerin-like.  As  a  rul(\  the 
larger  it  is  in  amount,  the  more  pronounced  the  color.  The  discharp:(^  from 
the  meatus  may  finally  cease,  in  which  case,  before  the  patient  is  discharfrod 
as  cured,  the  urine  should  be  examined  for  the  tripper-faden. 

In  chronic  urethritis  at  the  bulb  the  discharge  may  not  escaix^  from  the 
meatus  but  simply  reach  this  point  and  glue  together  the  lips,  escaj^inir  from 
time  to  time  during  the  day  as  a  decided  drop. 

Chronic  posterior  urethritis,  in  the  average  case,  is  characterized  by  a  more 
or  less  frwjuent  desire  to  urinate,  with  some  uneasiness  at  the  end  of  the  act. 
These  may  he  the  only  symptoms.  The  uneavsiness  sometimes  amounts  to  a 
decided  pain,  which,  however,  passes  away  quickly.  Or,  there  may  ])e  no 
disturbances  of  urination,  the  patient  complaining  only  of  a  dull  ache  in  the 
prostatic  region  and  rectum,  with  vague  uneasy  sensations  or  pain  in  the  pubic 
region,  along  the  sf)ermatic  cord,  or  in  the  testes.  Neuralgic  pains  may  radiate 
to  the  lumbar  and  inguinal  regions  and  to  the  thighs.  In  more  severe  cases  the 
pain  is  spasmodic  in  character;  it  may  occur  only  at  the  end  of  the  act  or  the 
latter  may  l)e  interrupted  by  its  occurrence. 

These  conditions  mav  alternate  from  dav  to  dav  and  in  some  ciuses  are 

absent  almost  entirelv  for  a  dav  or  two  at  a  time.     Thev  are  usuallv  called  into 

existence   by   coitus  and   are   aggravated   by   constipation.     Normal   sexual 

sensations  are  lessened  or  abrogated  altogether.     Premature  emission  during 

ntercourse  is  common,  and  nocturnal  pollutions,  which  are  sometimes  blood- 

tained  from  hyperemia  of  the  ejaculator\'  ducts,  are  present  in  some  cases. 

ich  patients  suffer  mentally,  and  this  suffering  is  aggravated  by  the  esca|X5 

prostatic   and   seminal   secretions   during   defecation    when   constipation 
ists.     Patients  belonging  to  this  class  are  weak,  ner\'ous,  and  apprehensive; 
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they  complain  of  digestive  disturbances  and  are  sometimes  decided!}-  neuras- 
thenic. 

The  diagnosis  is  established  by  the  presence  of  the  forgoing  symptoms, 
and,  in  the  case  of  the  anterior  and  bulbous  portions  of  the  urethra,  by  the 
results  of  urethroscopic  examination  (see  page  290).  Deeply  congested  and 
thickened  conditions  of  the  mucous  membrane  appear  in  areas  more  or  less 
extensive  and  pus  of  different  degrees  of  consistency  may  be  seen.  In  the 
bulbous  portion  particularlj'  small  projections  or  eminences  may  appear  (granu- 
lar urethritis).  A  more  pronounced  form  of  the  latter  may  be  present  (papil- 
lomatous urethritis).  The  latter  may  appear  as  minute  raspbern-like  masses. 
spattered  from  within  an  inch  of  the  meatus  to  the  bulb.  They  are  often  the 
cause  of  the  slight  bleeding  following  the  most  careful  introduction  of  a  steel 
sounci  or  the  passage  of  a  soft  catheter.  Patches  of  erosion  are  present  where 
the  epithelium  alone  has  been  lost;  ulceration  is  marked  by  a  more  distinct 
loss  of  substance. 

J^amination  of  the  morning  urine  shows  this  to  be  cloudy  and  the  char- 
acteristic long  threads  to  be  jjrcsent.     Cionococci  ma}-  or  may  not  be  present. 

At  the  first  examination  instrumentation  should  be  carefully  employed  and 
preferably  avoided  altogether,  the  main  reliance  being  placed  on  the  historv'  and 
the  symptoms  present  and  examination  of  the  urine. 

Treatment. — This  will  depend  on  the  duration  of  the 
ISC,  the  mnrhid  comlitinn,';  present,  and  the  seut  <•!  the 
ris.     Nohitrtland  fast  rule  can  bo  laid  down.     In  cases 


Fig.  -IOB.— Cl- 


in which  the  morning  drop  and  some  discharge  reappear  only  on  sexual  inter- 
course and  alcoholic  intlulgcnres.  irrigation  with  a  warm  1  :  5000  solution  of 
alum  and  sulfate  of  zinc  is  useful  at  first.  As  the  efficacy  of  this  wears  off, 
hot  irrigations  of  1  :  KXK)  to  1  :  20(K>  solutions  of  permanganate  of  potash  may 
l>c  sulBititutcd.  Kinally,  irrigations  of  nitrate  of  silver  (1  :  10,000  to  1  : 8(H¥)) 
arc  to  be  used.  These  will  usually  prove  efficacious  if  carefully  and  judiciou-sly 
enip]o>-ed.  The  st>ft-rubl>er  reflux  catheter,  when  employed  in  connec- 
tion with  a  2-  or  4-nunce  hard-rubber  piston  syringe  for  thL«  purpose,  is 
useful.  The  use  of  tiouuds  should  always  lx>  avoided  in  these  cases  in  the 
beginning.  In  unusually  obstinate  cases  the  disease  is  generally  limited  to  the 
bulb,  when  direct  applications  ma>-  lie  made;  a  few  drops  of  a  stronger  solu- 
tion of  nitrate  of  silver  (from  1  :  200(1  to  1  : 2;'i0)  should  be  employed  through 
a  soft-rublmr  catheter,  introduced  to  almut  OJ  inches,  or  to  the  sinus  of  the 
liuib,  by  means  of  a  small  glass  s^riiigc  graduated  in  drops.  Or.  the  applica- 
tion of  a  still  stronger  solution  (20  to  -W)  grains  to  the  ounce  of  water)  may  lie 
made  by  means  of  a  cotton  applicator  through  the  urethroscopic  tube. 

<  H)stin,if e  cases  involving  chronic  follicular  inflammation,  urethral  tlucken- 
ing;*,  erosions,  ulcerations,  or  granulations  in  the  pendulous  urethra,  are  best 
treated  by  direct  applications  of  tlie  stronger  nitrate  of  silver  solutions  through 
the  urctlin)s<'opic  tube.     In   posterior  urethritis  careful   instillations  of  the 
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Btmnger  tiitnite  of  silver  solutions  by  meaus  of  the  soft-rubber  catheter  and  the 
srii^l  graiiiiftted  Bvriiige  are  to  be  employed,  and  steel  sounds,  commencing  with 
No,  22  (F,)  und  gradually  increasing,  should  be  passed  once  or  twice  a  week. 
TTie  (TUpjied  sound  (Fig.  596}  is  sometimes  useful.  The  recesses  are  to  be  fillod 
with  an  ointment  consisting  of  nitrate  of  silver  1  part  and  lanolin  and  white  wax 
100  parts  (Taylor),  and  the  sound  left  in  place  for  five  minutes. 

For  the  treatment  of  the  complications  of  gonorrheal  urethritis,  see  p.  278. 

Organic  Stricture  of  the  Urethra. — Stricture  is  the  most  common  com- 
plication and  sequel  of  gonorrheal  urethritis.  Stricture  from  simple  swelling 
occurs  in  connection  with  superficial  inflammation  of  the  nmcous  membrane; 
the  epithelium  is  destroyed  and  the  exposed  connective  tissue  becnmes  the  site 
of  iinuiulntions.  These  may  last  for  months  and  finally  disappear.  Stricture 
from  cicatricial  contraction  is  the  result  of  inva.sion  of  the  deej^er  layers  of 
the  connective  tissue.  Involvement  of  the  para-urethral  connective  tissue  leads 
to  llio  formation  of  ma.'ises  of  connective  tissue,  which  may  be  felt  externally. 
A?i  a  coascjuence  of  the  lessened  calii)er  of  the  urethra  the  patient  notices 
a  diminution  of  the  size  of  the  stream  of  urine  ;  this  may  a.ssume  a  spiral 
shape.  These  disturbances  of  the  act  of  urination  may  increase  until  retention 
take«i  place. 

Dilatation  of  the  urethra  behind  the  stricture  occurs  early.  Obstruction 
ta  the  passage  of  urine  favors  irritation  at  the  point  of  dilatation,  and  may  even 
bMome  a  new  source  of  inflammation.  The  stricture  itself  takes  part  in  the  in- 
faaunatory  process,  and  the  stenosis  is  thus  increased.  Extension  of  suppura- 
tite  tnBammation  from  the  mucous  membrane  (folliculitis)  leads  to  infection 
aS  the  surrounding  connective  tissue  and  para-uretbral  abscess  results.  In- 
fection may  also  follow  injuries  that  are  the  result  of  instrumentation.  Spon- 
taneous opening  or  incision  of  these  gives  exit  to  a  mixture  of  pus  and  urine  and  a 
urpthnkt  listuln  at  the  perineum  usually  results.  Progressive  urinary  infiltration 
le-tuis  to  the  formation  of  several  fistulous  tracks,  some  of  which  may  extend 
alxive  the  symphysis  pubis  and  into  the  abdominal  wall.  These  urethral  fistulas 
are  almost  entirely  confined  to  strictures  in  the  bulbous  and  membranous  por- 
tton.«.  where,  in  fact,  the  great  majority  of  strictures  and  those  of  the  worst  char- 
acter are  found.  Cystitis  may  follow  the  occurrence  of  stricture.  This  form 
of  cystitis  la  more  dangerous  than  the  ordinary  forms  of  bladiler  inflammation 
owing  to  tho  difficulties  in  making  local  applications  as  lon^  as  the  stricture 
exiitta.  It  eoHJly  aasumea  a  purulent  character,  death  resulting  from  pyemic 
infection,  pyelonephritis,  or  more  rarely  from  phlegmonous  inflammation  within 
the  lessor  pelvis,  erysipelas  infectjon  of  the  t  rarks  of  urethral  fistulas,  or  rupture 
of  the  bla-lder. 

Thr  lt*ngth  of  tlie  stricture  may  var\'  from  a  mere  linear  septum  of  connec- 
tive tLosue  projecting  into  the  canal  to  an  indurated  mass  extending  for  half  an 
inch  of  nmn'.  TIm*  strictures  may  vary  in  caliber  from  those  which  will  admit 
an  iiwtrumcnt  hut  lightly  tonatler  than  the  individual's  normal  si^e  (strictures 
of  large  caliber,  Otis)  to  those  which  will  not  permit  the  introduction  of 
any  ini>trumpnt  whatever. 

(ioDorrheal  stricture  occurs  fourt^^n  limes  as  frequently  as  Iraumatic  stric- 

XXITT*. 

Diagnosis  of  Stricturc^Aside  from  the  symptomw,  the  iliiignoas  of  stric- 
ture in  Ui  Iw?  made  by  instrumental  examination.     The  olive-tipped  bougie  or 
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bougie  d  boule  is  the  best  of  the  instruments  in  ordinary  use  for  this  purpose. 
The  urcthromet*r  of  Otis  (Kig.  597)  is  a  ver>'  ingenious  instrument,  but  it  is 
quite  comphcated  and  liable  to  get  out  of  order  easily.  The  olive-tipped  instru- 
ment produces  less  friction  in  its  passage  than  a  straight  one;  hence,  when 
arrested  it  communicates  a  more  decided  sense  of  resist- 
ance to  the  touch.  After  passing  through  the  stricture,  on 
withdrawal  its  bulbous  shoulder  encounters  the  proximal 
limit  of  the  stricture  and  thus  the  length  of  the  latter  can 
be  ascertained.  An  examination  under  an  anesthetic  may 
be  necessar>'  in  sensitive  patients,  in  whom  spasm  of  the 
compressor  urethrae  may  simulate  a  stricture.  An  en- 
larged prostate  may  also  he  a  source  of  error. 

Urethroscopy  may  assist  in  the  diagnosis  in  cicatnciul 
stricture  b}'  revealing  the  whitish  shining  color  of  the  tissues, 
and  in  stricture  from  simple  swelling  by  showing  the  dark 
color  of  the  proliferating  granulations  contrasted  with  the 
normal  pink  mucous  membrane. 

Treatment  of  Stricture  of  the  Urethra.— Gradual  Di- 
latation.— Onh'  those  strictures  which  will  allow  the  passage 
of  an  instrument  (permeable  strictures)  admit  of  treatment 
by  this  method.  The  procedure  is  of  greater  service  in  recent 
stenosis  or  strictures  due  to  swelling  than  in  old  cicatricial 
narrowings.  The  pressure  of  the  smooth  metal  exerts  a  bene- 
ficial effect  on  the  granulations,  insures  free  passage  for  the 
urine,  and  les.'sens  the  tendency  to  cicatricial  contraction. 
Where  a  complicating  cystitis  exists  and  irrigation  of  the 
bladder  is  intiicated,  a  full-size<l,  two-way  metal  catheter, 
'  employe<l  both  as  a  sound  and  for  irrigating  purposes,  may 
be  advantageously  sul>stituted  for  the  dilating  sound. 

Henefit  may  also  !«  derived  from  this  method  of  treat- 

!      ment  in  cicatricial  strictures.     From  the  instrument  which 

I      may  be  passed  readily,  advances  may  Iw  made  at  vnrjing 

j      intervals,  acconling  to  the  -sensitiveness  of  the  patient,  until 

_  the  normal  cahlter  is  reached.     Some  patients  will  liear  the 

L'HL-iHRoub-rKR.       (hilly  pas.<>ape  of  a  sound,  while  others  require  several  days  of 

rest  between  the  st^ances. 

In  the  hands  of  those  unaccustomed  to  the  manipulation,  metal  sounds  may 

become  a  .wurce  of  great  dimger.     Elastic  bougies  find  their  way  with  great 

certainty  through  the  stricture,  and  are  much  less  likely  to  produce  false 

passages.     \en-  desirable  instruments  of  Knglish,  F'rench.  and  American  manu- 


facture are  now  obtainable  at  the  instrument  shojjs.     With  these  the  patient  may 
lie  tnistcd.  after  proper  instruction,  to  jwiss  the  instruments  himself. 

The  preliminar\-  introduction,  by  means  of  a  suitable  glass  syringe,  of  a  dram 
of  oil,  sterilized  liy  lieing  previously  Imiled,  will  be  of  assistance.    One  part  <rf 
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castor  oil  to  two  partB  of  cottonseed  oil  makes  a  good  lubricant.  In  ven'  scrisi- 
ti\f  patientfl  the  injection  of  the  oil  may  be  preceded  by  a  half  dram  of  a  4  per 
cent  sulutioii  uf  inuriute  of  cocuin. 

In  so-called  tight  strictures  or  strictures  of  small  caliber  in  which  the 
mcthixl  of  gradual  dilatation  is  determined  on,  these  admitting  only  a  liliform 
nhttlelxmc  iKmgie.  tunneled  sounds  (Fig.  599)  will  be  of  service.  The  Boiallest 
of  a  set  of  these  is  threaded  on  the  filiform  after  introduction,  and.  with  the 
lattor  as  a  guide,  the  metal  iiLstmment  is  conducted  into  the  bladder.  Suc- 
cessively larger  sizes  are  then  introduced.  Where  difficulty  is  experienced  in 
locating  the  opening  in  the  stricture  with  the  filiform  bougie,  a  number  of  these 
may  t)e  introduced,  one  after  the  other,  until  either  the  entire  urethra  in  front 
of  the  stricture  is  filled,  or  one  of  the  fillforma  pa.saes  into  the  bladder.  As  soon 
M  olivari'  IwugieB  can  be  introduced  these  should  be  used  up  to  20  F..  iifter 
which  iwunds  up  to  from  30  to  35  !■".  are  to  l)e  employed.  The  dilatation  so 
gaineal  is  to  be  kept  up  by  the  surgeon  until  the  passage  of  the  sound  is  easy. 
(ilwfy  diachar^  should  receive  appropriate  treatment.  As  a  rule,  however, 
it  will  be  found  difficult  to  earn.-  on  the  treatment  by  gradual  dilatation  in 
strictures  of  small  caliber.     As  soon  as  the  dilating  urethrotome  can  be  intro- 


dufed  tho.«  situated  in  the  penile  urethra  should  be  submitted  to  internal 
uretbrotomy  {sec  Ijelow).  TTiose  deeply  situated  are  beat  treated  by 
external  urethrotomy  when  permeable  and  by  perineal  section  when 
im(ii'micnble. 

Strictures  in  the  penile  urethra  may  usually  be  pronounced  cureii  if  recon- 
tisclion  <it»A  not  take  place  in  three  months.  Tliose  in  the  bulb  tend  to  rccon- 
tn4rt  and  muf^t  be  dilated  lit  intervals  of  from  u  fortnight  to  a  month.  This 
can  a*ujill>  Ix  done  by  the  patient  himself  after  proper  instruction. 

Resection  of  the  Urethra  (Urethrectomy), — Tlus  operation  has  been 
appliol  for  long,  tight,  and  nodular  strictures,  and  those  para-urethral  filjious 
iniimations  encircling  the  urethra  in  the  perineum  in  which  pre\-ious  o|jcrations 
have  (ailcl  (Ponce  t).  The  gap  may  be  filled  by  implantation  of  the  iimer 
layer  of  the  prepuce  (K  eye  s).  Or.  the  fibrous  band  may  be  dissected  away 
aoil  the  al|re!4  of  the  gap  thus  fonned  sutured  over  a  catheter  with  catgut 
(M  a  y  o  K  o  b  s  o  n).  In  some  cases  the  divided  ends  may  be  appro.ximated 
without  tension  by  splitting  the  scrotum. 

Internal  Urethrotomy.— In  this  method  the  urethra  is  divided  from 
within  by  means  of  a  blade  concealed  in  the  groove  of  a  otuft,  which  is  jirojccted 
flou  to  cut  either  on  the  roof  or  on  the  floor  of  the  canal.     A  blunt  tenotome 
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with  convex  cutting-edge  is  all  that  is  required  in  operations  on  the  meatus  or 
within  the  first  inch  of  the  urethra.  The  operation  finds 
its  best  field  of  usefulness  in  cases  of  well-defined  and 
uncomplicated  stringlike  strictures  the  result  of  deposits 
of  cicatricial  tissue  in  the  mucosa  and  submuoosa  and  in 
^^Vt^V^::^  the  para-urethml  connective  tissue. 
^BW^Ijl  The  contraindications  are  the  following:  (1)  flattaied- 

T  mr^vy/  out  and  indurated  strictures  with  ill-defined  mai^^ns,  ex- 
tending over  a  considerable  surface;  (2)  localized  swellings 
in  which  the  obstruction  is  shown  by  the  urethroscope  to 
be  mainly  due  to  congestion;  (3)  the  presence  of  urethritis. 
The  dilating  urethrotome  of  Otis  is  intended  to  cut 
from  behind  fonvard  and  at  the  same  time  so  to  dilate  the 
strictured  portion  as  to  insure  its  complete  division  (FTg, 
600).  The  stricture  is  first  located  with  the  urethrometer 
or  bouffie  &  boule,  the  instrument  passed  beyond  the  stric- 
ture and  the  screw  at  the  handle  turned,  the  instrument 
being  thus  dilated  up  to  and  somewhat  tieyond  the  normal 
caliber.  The  blade  is  then  wtthdran-n  distad  to  the  stric- 
ture and  thus  is  made  to  cut  through  the  cicatricial  tissue. 
For  strictures  too  small  to  admit  the  passage  of  an  Otts 
.  instrument   the  urethrotome  of   Maisonneuve  mav 

*nl  be  used  (Fig.  601). 

The  patient  should  be  prepared  for  internal  urethrotomy 
by  being  kept  in  bed  for  a  day  or  two  beforehand,  the 
bowels  being  freely  opened  by  salines.  Seven  and  a  half 
grain  doses  of  urotropin  are  given  three  times  daily  both 
before  the  operation  and  during  convalescence. 

The  operation  itself  should  be  conducted  with  even' 
aseptic  j)recaution.  including  prcliminarv'  boric  acid  iniga- 
0.    600.— Dilating     tiou  of  the  Urethra  witli  a  return  flow  irrigating  nozzle, 
^KTHROTouE  OF     ^^j  gtenlization  of   all  instruments  by  boiling  them  in  a 

I  per  cent  solution  of  sodium  carbonate. 
The  after-treatment  consists  in  emptying  the  bladder  ever>-  six  to  eight 


hours  by  means  of  the  catheter,  in  irrigating  both  the  bladder  and  the  urethi* 
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with  boric  acid  solution  each  time  this  is  done,  and  in  administering  urotropin. 
U  thp  urine  is  acid,  and  hence  sterile,  irrigation  of  the  bladder  is  unnecessar>', 
A  full-ajjwd  sound  if  passed  at  the  end  of  the  second  day  and  the  further  treats 
ment  Is  continued  as  in  the  treatment  by  gradual  dilatation. 
Tlie  patency  of  the  canal  must  be  maintained  for  weeks  und 
perhaps  months,  and  occasional  examination  made,  even  after 
a  year  has  elapsed,  in  order  to  guard  against  recurrence. 


External  Urethrotomy, — This  term  is  applied  to  the  operation  of  incising 
thf  urethra  from  without  on  a  guide.  Though  usually  applied  to  strictures 
Ijchind  Ihe  bulb,  il  differs  from  perineal  section  in  that  the  latter  is  performed 
without  a  guide.  Permeable  strictures  in  the  locality  named  are  subjected  to 
exiemal  urelbh>t.oiny,  while  impermeable  strictures  are  subjected  to  perineal 


..  003.— Tuj 


"tioii.     In  Syme's  operation  a  grooved  staff  {I'ig.  602)  is  used  with  a  narm 

'p'Tiiinal  portion,  which  passes  through  the  stricture  when  the  instrument  i.s 

I  positicin.     In  very  tight  strictures  it  will  l>e  found  imposnible  to  pa.^  this  j: 

L*trumcRt,  in  which  case  a  tilifonn  wliiilelHine  bougie  is  introduced,  and  nri  llii.-^ 

ptunn«?|«d  sound,  or  in 

retention  is  pres- 

«nl.  a,  lunneleil  cathe- 

***■      ia     passttl     (Fig. 

*W3>.      In   addilioH   to 

llw      sIiilT     guide     or 

tunneled    putheter.    a    scalpel,   a    prohe.    a    Tcalc 
ff'HC**!   (Fig.  Wt4)  or  a  broati-grooved  director  will  !»■ 

_  ^VitU  the  patient  in  the  lithotomy  position  the  staff 
•■  *'»ln»lue«l  and  an  incifuon  made  in  the  meilian  line 

™  *lii;  ffrineum.     If  Sy  me'  b  staff  is  used,  the  point     '"■■''''*-  -tiai'.'-i,..!.  .tt. 
™^^ne  linifc  is  »j  directed  as  to  hit  the  shoulder  portion, 

™"«^li  rost«  on  the  fac«  of  the  stricture,     If  the  filiform  guide  and  tunneled  sfaft 
*  «iiplo\-erl.  the  distal  Hniit  of  the  stricture  must  be  ascertained  subscr[Uently 
W  f>j>ning  the  urethra. 

After  opening  the  urethra,  the  jxtiiit  of  a  narrow  knife  or  the  straight  bistoury 
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(Fig.  71)  is  engaged  in  the  groove  of  the  staff  and  passed  steadily  onward  to- 
ward the  neck  of  the  bladder,  dividing  the  stricture  in  its  passage.  The  T  e  a  1  e 
gorget  is  now  introduced,  the  groove  on  the  convexity  of  the  staff  semng  for  a 
guide,  in  which  its  extremity  rests,  and  the  staff  is  ^iithdrawn.  A  full-sized 
velvet-eyed  soft-rubber  catheter  is  passed  along  the  gorget,  the  latter  removed. 
and  the  catheter  secured  in  position  by  tapes  attached  to  a  safety-pin  passed 
through  the  wall  of  the  instrument.  Four  tapes  are  employed,  two  passing  in 
front  and  secured  to  loops  of  adhesive  plaster  just  above  the  anterior  superior 
spinous  process  of  the  ilium,  the  other  two  passing  behind  and  similarly  secured 
in  the  loin.  When  prolonged  drainage  of  the  bladder  is  necessar}',  as,  for  in- 
stance, in  certain  cases  of  intractable  cystitis  where  the  '^boutonnicre  "  operation 
is  perfonned  for  the  purpose  of  giving  rest  to  the  bladder,  as  well  as  in  certain 
cases  of  prostatic  hypertrophy,  I  have  employed  with  advantage  the  device 
figured  in  the  cut  (Fig.  605).  It  consists  of  a  silver  tube,  with  movable  collar, 
about  an  inch  and  a  (|uarter  long.  The  outside  diameter  of  the  tube  corresponds 
to  the  diameter  of  the  soft-rubl>er  catheter  to  be  used.  The  end  of  the  catheter 
is  trimmeil  to  an  angle  so  as  to  permit  the  easy  passage  of  this  portion  of  the 
instrument  through  the  silver  tube.  WTien  this  is  accomplished,  the  two  ends 
of  tlie  catheter  are  grasped  and  the  latter  elongated  by  stretching.  This  like- 
wise reduces  its  outside  diameter  sufficiently  to  permit  the  placing  of  the  silver 


Fig.  605. — Perinkal  Drainage-tube. 

The  ciistul  end  of  the  rubber  draiuaKe-tube  in  shoi^-n  cut  off  at  an  angle  to  facilitate  itn  fuuvntpp  thmuKfa 
the  curved  Mlvcr  cannula,  which  occupies  the  perineum,  only  the  proximal  ]>ortion  of  the  rut>ber  tube 
resting  in  the  bladder. 

tulx}  at  any  desired  jwint,  where  it  will  be  securely  held  by  the  pressure  of  the 
rubber  when  tlie  catheter  is  allowed  to  regain  its  fonner  length  and  diameter. 
The  ttij^es  are  secured  in  the  slits  in  the  collar. 

Choice  of  Operation  for  Stricture  of  the  Urethra.— All  permeable 
strictures  tluit  are  easily  dilatable  may,  as  a  rule,  be  subjected  to  gradual 
dilatation.  Those  that  prove  to  be  resilient  and  retract  between  the  seances. 
as  well  as  those  which  have  been  aj)parently  cured,  but  in  which  recur- 
rence takes  place,  if  they  are  situated  in  front  of  the  bulb  should  be  sul>- 
jected  to  internal  urethrotomy,  and  if  situated  behind  the  bulb  to  external 
urethrotomy.  Xery  sensitive  individuals  who  cannot  bear  the  frequent  re- 
petition of  passing  the  sound  should  be  exempt  from  the  rule,  as  well  as 
those  who  suffer  from  urethral  chills  and  fever  after  instnunentation.  With 
the  use  of  cocain  at  the  first  few  sittings  the  sensitiveness  of  the  urethra  will 
gradually  disappear  in  the  great  majority  of  cases;  unless  some  idiosyncrasy 
on  the  part  of  the  individual  })atient  prevents  the  employment  of  this  drug  for 
local  anesthesia,  the  cases  in  which  gradual  dilatation,  otherwise  indicateil.  will 
be  abandoned  on  account  of  extreme  sensitiveness  of  the  urethra  will  be  com- 
paratively few. 

The  existence  of  cystitis  is  a  contraindication  to  the  emplo\Tnent  of  gradual 
dilatation,  on  account  of  the  risk  of  setting  up  a  pyelonephritis  during  the  treat- 
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ment.  Here  prompt  access  to  the  bladd^  with  a  full-sized  instrument,  in  order 
to  treat  the  cystitis  rationally,  is  indicated. 

In  addition  to  the  four  exceptions  mentioned  there  are  certain  strictures 
peimeable  but  difficult  to  be  passed.  The  smallest  sound  will  not  pass,  but 
a  filiform  whalebone  guide  can  be  coaxed  through.  A  succession  of  increasingly 
laige  tunnded  sounds  (fig.  599)  may  be  passed  on  the  filiform  guide  until  the 
passage  of  an  ordinary  instrument  can  be  accomplished.  Here  the  choice  will 
be  internal  urethrotomy  if  the  stenosis  is  in  the  penile  urethra,  provided  the 
caliber  can  be  brou^t  up  to  the  point  necessary  for  the  introduction  of  an  Otis 
or  other  urethrotome;  if  this  cannot  be  done,  external  urethrotomy,  either  in  the 
penile,  bulbous,  or  membranous  portion  of  the  canal,  will  be  indicated. 

There  is  a  growing  tendency  lonong  surgeons  at  the  present  time  to  limit 
operations  on  permeable  strictures  to  (1)  gradual  dilatation;  (2)  external 
urethrotomy.  This  is  based  on  the  principles  of  modem  surger>%  ever}'  step  of 
the  cutting  operation  as  practised  from  without  being  under  exact  control. 
On  the  other  hand,  rapid  dlTulsion  leaves  the  patient's  fate  to  the  effects  of 
comfdicated  instruments  which  are  absolutely  beyond  control  and  should  be 
rejected  without  hesitation.  It  is  only  a  question  of  time  when  internal 
urethrotomy  will  also  be  abandoned  on  the  same  ground,  in  spite  of  the 
genius  of  its  chief  American  advocate,  Prof.  Ot  is ,  and  the  relative  }x;rfection 
to  which  he  has  brought  the  procedure.  There  is  no  doubt  that  both  o(x>ra- 
tions  may  induce  urinary  extravasation;  this  is  particularly  true  of  divulsion. 
External  urethrotomy,  on  the  other  hand,  absolutely  prevents  this  complica- 
tion. In  addition  to  this,  it  has  been  claimed  that  recurrences  are  less 
frequent  after  external  urethrotomy  (W .  Roser),  the  broad  scar  of  the 
aoft  parts  dragging  in  an  outward  direction  the  incised  portion  of  the  canal. 
In  addition,  a  lower  mortality  has  been  claimed  for  external  urethrotomy 
as  compared  with  internal  urethrotomy  (3  per  cent  as  against  5  per  cent, 
Gregory). 

OverdUatation  of  the  urethra  (Otis),  whatever  method  is  employed,  it  has 
been  claimed  insures  more  certainly  against  recurrence  than  where  simply  the 
normal  caliber  is  reached.  In  gradual  dilatation  patients  will  rarely  submit  to 
this;  in  dilatation,  with  or  without  internal  urethrotomy,  overstretching  of  the 
urethra  is  probably  always  done  and  divulsion  of  the  stricture  frequently  occurs. 
Even  here  it  will  not  always  secure  the  patient  against  relapse. 

Impeimeable  ttricturet  should  never  be  submitted  to  the  dangerous  attemf)t 
of  forced  catheterization,  as  formeriy  taught.  In  case  of  retention  of  urine, 
sapiapubic  puncture  or  aspiration  is  to  be  selected  as  a  palliative  measure 
and  external  urethrotomy  appUed  as  a  means  of  cure.  Occasionally  it  will 
liA|q)en  that  the  swelling  behind  the  stricture  caused  by  the  presence  of  de- 
eompoeed  urine  will  subside  after  a  period  of  rest  of  the  parts.  This  mav  be 
accomplished  by  suprapubic  puncture,  leaving  the  cannula  in  situ,  or,  what 
18  preferaUe,  suprapubic  aspiration  of  the  bladder  repeated  ever>'  eight  or  ten 
hours;  the  patimt  is  thereby  finally  enabled  to  urinate  through  the  urethra. 
Under  these  cireumstances  the  introduction  of  an  instrument  through  the 
stricture  may  become  possible,  an  impermeable  stricture  being  thus  converted 
into  a  permeable  stricture. 

Suppurating  flatuloua  tracks,  if  they  have  their  origin  in  the  urethral  canal 

and  are  due  to  the  preamoe  of  stricture,  demand  external  urethrotomy,  whether 
TOL.  n — 19 
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the  stricture  is  permeable  or  impermeable.  With  free  division  from  without  and 
^•igoroua  curettage  of  the  fistulous  tracks,  a  rapid  cure  may  be  frequently 
obtained;  on  the  other  hand,  months  and  sometimes  years  are  consumed  in 
attempting  to  correct  this  condition  of  affairs  by  operations  from  within  and  by 
cauterization  of  the  fistulas. 

Urethroscopy. — It  is  not  possible  to  inspect  the  urethra  directly  for  any 
considerable  distance.  In  order  to  bring  the  parts  beyond  what  can  be  seen  by 
separating  the  hps  of  the  meatus  in  view,  some  contrivance  la  needed  both  to 
separate  its  walls  and  to  illuminate  the  cavity  thus  formed.     The  instrument 

designed  to  aecompUsh  these 
two  objects  is  called  a  urfr- 
throscope  (see  Fig.  606). 
The  instrument  known  as 
the  "cold  lamp"  urethro- 
scope is  to  be  preferred. 

Method  of  Examina- 
tion.— A  proper  sized  tube 
i  selected,  with  its  obturator  in  situ,  sterilized,  covered 
with  glycerin,  and  pussed.  If  it  is  intended  to  examine 
the  deep  urethra,  the  ocular  end  of  the  tube  is  brought 
gradually  to  a  horizontal  position,  in  order  to  reach  the 
deepest  possiljle  point.  The  obturator  is  now  withdra«-n, 
A  bit  of  absorbent  cotton  mounted  on  a  slender  carrier  is 
passed  to  the  end  of  the  tube  and  any  glycerin  or  mucus 
wipefl  away,  this  being  repeated  in  the  course  of  the  ex- 
aininatioD  as  the  tube  is  gradually  withdrawn  to  bring 
successi\e  portions  of  the  canal  into  the  field  of  view,  an 
eridd.'^copir;  picture  of  everv'  portion  of  the  latter  being  re- 
vi'iilwl.  The  appearances  will  var>'  with  the  different 
piirliiins  of  the  urethra  and  can  be  best  studied  by  prac- 
lifc  in  the  use  of  the  instrument.  The  canal  collapses  at 
the  end  of  the  tulje.  the  lumen  being  reduced  to  a  point  or 
a  short  line,  according  to  the  part  examined  and  the 
amount  of  pressure  rajMie  on  the  tube.  This  is  called  the 
central  figure.  Tiie  pa.^sage  of  a  full-sized  sound  for  a 
few  diiys  liffnrchanil  increases  the  caliber  and  lessens  the 
setisitivcnos  of  the  urethra.  The  preliminar>-  injection  of 
c("-:iiii  aitPT's  the  iippo.i ranees  somewhat  and  should  be 
avoided  unless  absolutely  necessar\-,  A  few  drops  of  a  4 
per  cent  solution  placed  just  within  the  orifice  will  fre- 
quently suffice. 
The  pathologic  appearances  present  will  determine  the  character  of  the 
picture  presented.  Differences  will  pertain  to  the  color  of  the  mucous  mem- 
brane, to  the  character  of  the  surface,  and  to  the  volume  and  elasticity  of  the 
urethral  walls.  Sclerotic  conditions  var\-ing  in  extent  and  degree  may  be 
present,  due  to  different  degrees  of  infiltration.  \\'hen  the  tube  is  pushed  do«*n 
on  a  stricture  the  configuration  of  the  latter  may  be  made  out.  Spasmodic 
stricture  may  thus  be  <lifferentiated  from  organic  stricture.  Granular  patches, 
so  universally  believed  to  be  an  accompaniment  of  chronic  urethritis,  are  not 
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such  as  divisiOD  of  the  scrotum,  torsion  and  atrophy  of  the  penis,  and  dis- 
tonioiis  of  the  iiarts  from  cicatricial  contraction  (so-called  hermaphrodlan). 
,Vs  a  result,  the  urine  escape:-  from  an  abnormal  opening  r'ituated  on  the  lower 
j-Tirfare  of  the  jienis  ut  ii  variable  distance  from  the  exiremit>-  of  the  glans 
fM-nis.  It  is  the  commonest  of  all  urethral  nialformatioas.  In  addition  to  the 
developmental  theon-  of  its  production  it  has  been  asserted  tliat  rupture  of 
the  urethra  takes  place  in  uIito  (K  a  u  f  m  a  n  n),  it  hax-ing  l»een  shown  that 
the  secretion  of  urine  is  active  durinp  fetal  hfe  (Wiener). 

Three  varieties  of  hypospadias  are  reco(niize<i.  ^-iz..  balanitic,  peoUe,  and 
perineal.  These  occur  in  fre<|uency  in  the  order  named.  In  the  last  named 
a  fM'rfect  urethra  may  exist  anterior  to  the  hypospadic  openinj;:  the  urethra, 
however,  may  Ik;  closed  h\  a  membrane.      In  some  instances  a  simple  con- 


genital urinary  fistula  exists.  The  oj>ening  is  always  in  front  of  the  cut-off 
muscle,  however,  ami  tliercfore  the  jiatient  always  ha,s  control  of  the  escape  of 
urine. 

The  symptoms,  in  addition  to  (he  chanfn^s  mentioneil.  consi.st  of  certain 
dcraiLtreriK'nts  of  funirtioii.  sucli  as  disturbances  of  urination  and  of  copula- 
tion, Tlicsc  ;irc  must  niarkcd  in  the  [perineal  variety.  In  the  penile  variety, 
ilniui;h  r<i|iiil;itioti  inay  Iw  iKinnal.  fecundation  may  lie  abrogated,  particularly 
if  the  njicnin^  lies  oiitsiile  <jf  tlie  vagina  iluritie  the  act.  TJie  abnormal  down- 
wanl  curve  jircscnt  in  JiyposjiadiiLs  in  the  |>erineal  region  causes  the  gjans  to 
lic  fiirccl  inlo  ihc  fissure  of  the  scrotum  during  erection, 

'i'lic  diagnosis  is  usually  not  rlifliculi.  Traumatic  splitting  of  the  urethra 
fnim  tlif!  iiiciilus  li^Lckwanl  in  irrlain  insane  patients  may  simulate  the  con- 
Uiiion.     Hermaphrodism   may  ajiiwar  to  be  present,   or  difficulty  exist   in 
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determining  the  sex  in  infants  if  nondescent  of  the  testicle  is  cnnjnincd  with 
hypospadias.  The  absence  of  the  uterus  and  the  presence  of  the  jirti.-itiitc  will 
determine  the  question. 

Treatment. — For  balanitic  hypospadias  Iieck'.s  operjuinn  is  tlic  host. 
The  urethra  ia  freed  well  back  after  it  is  exposed  by  two  lateral  skin  flnj^s  {life. 
607).  A  narrow-bladed  knife  is  then  entere<l  at  the  site  of  the  old  opciiinp;  iind 
pa.ise<i  directly  forward  throus;h  the  glans.  The  urethra  is  then  hroiifflit  throufth 
the  new  opening  and  sutured  to  the  edpes  of  the  latter.  Finally,  thr  skin  fla|)s 
are  replaced  and  sutured  (Fig.  608). 

In  penile  hypospadias  the  penis  must  first  be  freed  from  scrot:d  adhesions, 
either  by  making  a  transverse  incision  at  the  junction  of  the  penis  jind  scniluni. 
this  being  sutured  transversely,  or  by  dissecting  the  organ  away  fnnii  the 


scrotum,  t<^ther  with  sufficient  skin  from  the  latter  to  cover  in  the  raw  siirfaio 
on  the  penis.  The  incur\'ation  of  the  body  of  the  {x-nis  is  to  be  correcUil  li\  a 
tran-sverse  incision  madeon  the  under  surface  through  the  entire  thickness  nf  llic 
s^^ath  of  the  corix»ni  cavernosa.  To  this  is  to  \ic  added,  if  nece.s.sary,  division 
"•tbeintercavemous  .septum  to  the  dorsum.  'ITie  i)eni.s  is  then  forcibly -straight - 
'"^l  and  Itanduged  on  a  light  splint  until  healing  is  completed. 

When  the  wounds  made  in  straightening  the  penis  have  entirely  heidcii.  the 
ui«thral  canal  is  to  be  restored.  The  operation.s  heretofore  <ievispd  for  this  pur- 
P***  are  difficult  of  j)erformance  and  still  more  uncertain  in  their  results.  Thai 
o*  buplay  has  until  recently  been  preferred  by  most  .surgeons.  Thai  of 
Sovf-Josscrand,  as  modified  by  It  o  c  h  e  t  .  is  considered  the  most 
V'^'Husing  at  the  present  time.  A  tran.sverse  incision  alx)ut  fivc-cighlhs  of  an 
inch  long  LI  ma<le  just  in  front  of  the  hypoBpadico|)ening.     A  free.subcutanc()u.s 
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channel  is  tunneled  on  the  under  side  of  the  penis,  by  means  of  some  blunt 
instrument,  to  the  base  of  the  glans.  A  meatus  is  formed  by  making  a  transverse 
slit  in  the  glans  (I'ig.  609,  A).  A  flap,  with  its  base  at  the  orifice  of  the  hypo- 
spadia, is  then  taken  from  the  scrotum,  and  wrapped,  with  its  skin  surface 
turned  inward,  around  a  No,  21  French  catheter,  where  it  is  secured  by  tine 
catgut  sutures  approximating  its  edges  ( Fig.  609,  B) .  To  jirevent  slipping  in  the 
further  manipulation,  a  catgut  ligature  is  tied  tightly  about  the  further  extremity 
and  the  ends  left  long.  The  catheter  thus  covered  is  doubled  on  il.self,  and. 
together  with  the  newl>'  formed  urethra,  aided  by  the  long  ends  of  the  catgut 
ligature,  is  drawn  into  place,  the  ligature  cut  away,  and  the  edges  sutured  to 
the  new  meatus  (I-'ig.  609.  C).  The  catheter  is  then  pushed  into  the  bladder 
and  used  as  a  retained  catheter. 

In  the  original  operation  of  Nov^-Josserand  an  Oilier  trans- 


plantation gnift  is  taken  fniin  the  inside  of  the  thigh  and  sutured  with  the 
raw  surface  about  the  cathct-er.  The  natural  and  artificial  jjortions  of  the 
urethra  are  jointtl  at  a  sulxseijuont  oi>erati(m. 

Epispadias. — In  this  iiialfurniation  the  division  L-*  on  the  upper  wall. 
It  occurs  also  combined  with  congenital  vesical  fi.ssures.  The  balanitic  and 
penile  varieties  only  are  met  with,  exclusive  of  the  cases  in  which  the  deep 
urethra  is  involved  in  conjunction  with  exstrophy  of  the  bladder.  Kpispadias 
of  the  glans  is  exceedingly  rare:  the  entire  IkhIv  of  the  latter  may  be  divided,  or, 
mure  commonly,  the  glans  is  simply  fun-owed.  The  prepuce  is  not  involved. 
In  the  penile  form  the  urinaiy  oix-ning  is  Uf^ually  immediately  in  front  of  the 
site  of  (lie  symphysis,  anil  the  onlargcil  triangular-shaped  prepuce  hangs  on  the 
.scmiuiii.     Tiif  glans  lies  in  a  depression  formed  by  the  absence  of  the  symphysis. 
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with  its  upper  surface  in  contact  with  the  projecting  abdominal  wall.  The 
penis  is  rudiraentan%  is  curved  upward,  and  is  almost  always  twisted.  The 
broad  and  shallow  urethral  furrow  may  extend  the  entire  length  of  the  organ 
or  it  may  terminate  half  an  inch  from  the  apex  of  the  glans.  It  is  lined  with 
mucous  membrane,  which  gradually  mergas  into  the  surrounding  skin.  The 
groove  may  be  absent  or  it  may  be  bridged  over  behind  the  glans.  It  terminates 
in  a  funnel-shaped  opening. 

This  deformity,  like  hypospadias,  is  in  all  probability  due  to  pressure  from 
iiithin  from  retention  of  urine  in  utero.  The  parts  which  give  way  are  probably 
delayed  in  development  and  the  rupture  occurs  in  the  direction  of  least  resistance. 

The  symptoms  demanding  attention  are  incontinence,  either  partial  or  com- 
plete, and  imperfect  copulation ;  fecimdation  is  impossible. 

Treatment. — The  operative  treatment  of  epispadias  has  heretofore  proA-ed 
exceedingly  unsatisfactory.  Where  the  sphincter  power  is  not  lost,  interference 
Ls  not  called  for;  operations  undertaken  for  the  purpose  of  establishing  con- 
tinence of  urine  uniformly  fail.  The  most  that  can  be  done  is  to  cover  the  groove 
on  the  dorsum  and  convert  it  into  a  tube,  wherebv  the  urine  ma\'  be  more  readih' 
conveyed  to  some  form  of  apparatus  designed  to  prevent  soiling  of  the  clothing. 
For  this  purpose  the  plastic  operations  of  D  u  p  1  a  y  and  Thiersch  ha\  e 
been  given  most  frequent  trial.  The  results,  even  from  the  palliative  stand- 
point, however,  have  been  far  from  encouraging.  It  has  been  suggested  to  aj)ply 
the  Nov^-Josserand  operation  for  hypospadias  to  cases  of  simple 
penile  epispadias  (Keyes).  Maydl's  method  of  ureterotrigonal  anas- 
tomosis or  implantation  of  the  bladder  wall  surrounding  the  mouths  of  the  ureters 
into  the  sigmoid  flexure  or  rectum,  or  the  operation  of  ureterorectostomy,  nia\' 
be  applied  (see  Exstrophy  of  the  Bladder). 

Diverticilla  of  the  urethra  constitute  a  verv  rare  malformation.  The 
pouch  is  situated  on  the  under  side  of  the  penile  urethra  and  when  distended  is  of 
large  size.  This  deformity  is  due  to  a  disturbance  of  the  exact  apposit  ion  of  t  ho 
glandular  and  penile  portions  of  the  urethra,  which  develop  separately  from 
opposite  directions.  The  diagnosis  is  established  by  passing  a  sound  into  the 
urethra  and  feeling  its  point  in  the  sac.  Tlie  treatment  is  operative  and  con- 
sists in  splitting  the  wall  of  the  pouch  on  a  staff  and  cutting  out  a  segment  from 
the  wall  of  the  sac,  sufficient  being  left  to  form,  when  united,  a  tube  continuous 
\kith  the  urethra. 

TUMORS  OF  THE  URETHRA 

All  the  reported  cases  of  carcinoma  of  the  male  urethra  have  occurred  as 
a  seijuel  of  traumatic  or  gonorrheal  stricture,  in  patients  from  forty-eight  to 
seventy-two  years  of  age.  The  symptoms,  beyond  those  due  to  urethral 
stenosis,  are  obscure  until  infiltration,  and  perhaps  perineal  phlegmon,  takers 
place.  The  bulb  of  the  urethra,  the  soft  parts  of  the  perineum,  and  even  the 
bony  portions  of  the  pelvis  may  be  attacked. 

The  diagnosis,  in  the  majority  of  cases  observed,  was  not  establisliod  until 
after  perineal  section  had  been  p)erformed  for  the  relief  of  obstructive  retention. 
Urethral  hemorrhage  following  careful  introduction  of  the  soft  catheter  U\\ 
Oberlander,  of  Dresden,  to  make  a  urethroscopic  examination,  when  a 
raspl)err>'-like  gro\\'th  was  discovered,  microscopic  sections  from  which  ])ro\  cvl 
it  to  be  carcinoma.    Palpation  at  the  perineum  may  reveal  a  hard  mass  the  size 
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of  a  hazelnut  (too  largfi  for  an  ordinary'  stricture).  Such  a  mass  may  occur  in 
connection  with  cancer  of  Cowper's  glands,  but  ite  development  is  not  pre- 
ceded by  disturbances  of  urination  or  difHcult  catheterization. 

Treatment. — Cases  of  urethral  carcinoma  are  usuall>'  inoperable  because  of 
the  late  discover,-  of  the  true  nature  of  the  disease,  Rupprecht  operated 
by  the  method  of  resection  of  the  urethra  (urethrectomy,  see  page  285), 
emplnyinfc  a  pum  clastic  eiithcter  as  a  guide.  The  urethra  was  loosened  from 
the  corpora  cavernosa  of  the  penis  and  about  three  inches  of  it  remo^^ed.  In 
order  to  permit  approximation  of  the  di\'ideil  ends  without  tension,  the  scrotum 
was  divided  in  the  middle  and  each  half  sutured  separately  so  as  to  retain  the 
testicles  in  position.  The  pendulous  urethra  was  then  loosened  from  its  at- 
tachments, brought  down  and  secured  to  the  stump  of  the  membranous  portion 
b\'  two  silk  and  two  catgul  sutures.  Permanent  catheterization  was  carried  out 
for  fourteen  day.i.    There  was  no  recurrence  after  twenty-two  months. 

Carcinoma  of  Cowper's  Glands. — Three  cases  have  been  reported,  viz., 
one  eaf  h  by  K  o  c  h  e  r  ,  P  a  q  u  e  t ,  and  (iussenbauer.  The  earlier 
symptoms  include  local  disturbances  and  pain  on  sitting  and  walking  and 
during  defecation.  As  the  disease  afh'ances  disturbances  of  urination  super- 
vene.    Early  extirpation  permits  a  good  prognosis. 


Fit^.  010.— TiLDKN  Bhuwn's  Wihe  Urlthhal  Speculuu. 

Intraurethral  vegetations  and  polypi  are  sometimes  obsen,-ed  behind 
narrowed  portions  of  the  canal.  Large  polypi  have  been  obser^■ed  in  the 
membranous  urethra  (Thompson).  Beyond  a  slight  discharge  and  some 
obstruction  to  urination,  no  subjective  symptoms  are  present.  Endoscopic 
e.vaminution  will  reveal  the  i)resence  of  rounded,  smooth,  or  raspberri-like 
tunmrs.  The  treatment  of  the  smaller  growths  is  the  application  of 
glacial  acetic  acid;  the  larger  ones  are  to  be  removed  by  means  of  the  long 
urethral  forceps  or  the  polypus  sristiors.  The  wire  urethral  sjieculum  of  Dr.  K. 
T  i  I  d  e  n  H  r  o  w  n  (Fig.  610)  is  u.seful  in  exiiosing  the  growth  for  removal. 

Tuberculosis  of  the  urethra  is  of  very  rare  occurrence  a.s  a  primarj- 
affection.  I'lceratiA'c  destruction  of  the  membranous  urethra  ma)'  occur  as  the 
result  of  infection  frcim  the  passage  ()f  tulwrcuk>us  urine  and  the  ]x>sterior  urethra 
may  lie  invadwl  from  the  (lirection  of  the  prostate.  Tuberculous  uk-ers  of  the 
anterior  portion  may  occur.  Miliary  lulierculosis  of  the  urethra  may  be  ol>- 
scrved  in  the  last  singes  of  jththisis.  Tlic  symptoms  are  excessive  pain  on  uri- 
nation and  a  tlisixtsilion  to  bleed  on  the  slightest  provocation.  I'rethral  dis- 
charge, when  prf'sont,  is  purulent.  Tlie  diagnosis  is  made  on  the  basis  of  the 
aliovc  symptoms  and  the  dispn»|)nrti(mate  amount  of  pain  in  a  urethra  not 
actually  inflamed  (Bry  son).    Satisfactorv-  cocain  anesthesia  is  very  difficult 
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Ifi  obtain  and  this  fact  renders  the  use  of  the  urethroscope  almost  impossible 
(F  c  n  w  i  0  kl.  The  first  flow  of  urine  from  the  urethra  contains  1  uherculous 
ileiritus.    Tubercle  bacilli  are  rarely  found. 

The  treatment  consists  in  the  use  of  mild  antiseptic  local  applications  and  the 
anployment  of  opium  to  relieve  pain. 


THE  BLADDER 

Contusion  of  the  bladder  it^  of  rare  occurrence  on  account  of  its  pro- 
rccuij  iNwitiori.  Vesical  hematuria,  the  urine  being  blood-red,  vesical 
irritability,  and  tenesmus  may  be  present.  In  severe  cases  the  bladder  may  be 
filled  with  hlooil-clots  or  may  contain  only  sufficieut  of  these  to  interfere  with 
the  flow  of  urine. 

The  dangers  arising  from  contusion  of  the  bladder  relate  to  (I)  excessive 
hemorrhage;  (-)  infection  of  the  blo<K]-coagula  and  the  supenention  of  a  septic 
ejulitis.  The  use  of  nonsterilized  instrumenla  must  be  avoided,  and  the  bladder 
irrigftlft!  with  a  iMiric  acid  solution  and  the  15-volume  solution  of  pcroxid  of 
hydrogen  diluted  two-thinls. 

Rupture  of  the  Bladder. — This  may  be  intraperitoneal.  extra])eril<meal,  or 
subperitoneal.  In  the  latter  only  the  mucous  and  muscular  coat^  give  wa\', 
the  urine  then  fin<ling  its  way  beneath  the  peritoneal  covering.  Or  the 
niptunc  may  be  iwth  intraperitoneal  and  extraperitoneal.  The  proportion  of 
intraperitoneal  to  extraperitoneal  rupture  is  three  to  one.  Tlie  favorite 
situation  uf  intraperitoneal  rupture  ir  the  superior  region  of  the  bladder; 
next  in  frequency  it  oecure  in  the  posterior  wall.  It  occurs  most  often  in  a 
tmwventp  direction.  Extraperitoneal  lesions  are  usually  found  in  front 
(Stein)  and  in  the  majority  of  cases  are  complicated  with  fracture  of 
the  pelvic  bones.  The  rent  13  usually  linear  and  may  assume  any  direc- 
tion; ila  edj^  are  irr^;ular  and  everted.  ELxtraperitoneal  renta  are  shorter, 
on  the  averaBe.  than  intraperitoneal  ones.  In  the  latter  the  extent  of  the 
tew  on  the  Sfrous  surface  is  greater  tlian  that  in  the  other  coats.  The  rent 
is  usually  sinftle  and  the  projciniity  of  a  jiortion  of  intestine  may  lead  to 
adhei'ioiM  and  am^Ht  of  furtlter  escape  from  the  bladder. 

The  accident  usuall}'  oceura,  in  intraperit^tncal  injuries,  in  drunken  men  with 
«verdi.'»lendeil  blaiiders,  e.\tem«l  violence  being  applied.  Straining  to  o\er- 
pomc  art  iilj«t ruction  in  the  uretlira  may  cause  rupture.  The  aciiiient  has 
acrurreil  during  parturition  and  in  the  struggles  incident  to  anesthetization. 
Atony,  f.'itl\'  d (^■Deration,  sacculation,  and  ulceration  of  the  bladder  walls  are 
tiao  preiiiflposing  cau.'^cs. 

Cni-^h  injurieti,  involving  fracture  of  the  pehnc  bones,  may  produce  either  an 
intnipcritoncal  or  an  extraperitoneal  rent,  or  both.  Finally,  rupture  nuiy  occur 
by  contracoup,  e\en  when  the  bladder  is  comijaratively  empty,  the  patient 
falling  fnjm  a  height  on  the  feet  or  buttocks.  The  accident  is  of  more  frequent 
occurrence  in  women  (10  lo  1)  and  ifi  not  common  in  childhood. 

The  symptoms  are  those  of  shock,  which  may,  however,  l>e  slight  or  absent 
(Clarke),  severe  suprapubic  pain,  incessimt  desire  to  micturate,  and 
inability  to  void  urine  t>eyond  a  few  drops,  which  may  lie  mixed  with  blood. 
Grave  constitutional  symptoms,  such  as  pallid  countenance,  anxious  expres- 
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sion,  weak  pulse,  rising  temperature,  husky  voice,  and  distended  abdomen 
rapidly  supervene  in  intraperitoneal  rupture.  Coma,  convulsions,  and  death 
follow. 

In  extraperitoneal  rupture  extensive  infiltration  of  urine  will  have  already 
taken  place  by  the  time  the  patient  rallies  from  the  shock.  These  symptoms 
may  all  be  latent  for  a  time  and  then  may  develop  suddenly  and  imexpectedly. 

The  diagnosis  rests  on  the  history'  of  an  injur}',  the  subjective  s\iiiptoms  of 
pain,  and  an  irresistible  desire  to  micturate  if  the  patient  is  sufficiently  sober  to 
manifest  these  symptoms.  Catheterization,  if  it  is  positively  known  that  the 
patient  has  not  urinated  for  several  hours  prior  to  the  accident,  will  be  of  value, 
failure  to  obtain  urine  under  these  circumstances  being  of  the  greatest  signifi- 
cance. The  inflation  test  by  hydrogen  gas  is  of  doubtful  utility.  The  differen- 
tiation between  intraperitoneal  and  extraperitoneal  rupture  is  frequently  very 
difficult.  In  extraperitoneal  cases  the  injection  of  fluid  increases  the  limits  of 
dullness,  and,  if  the  amount  injected  and  withdrawTi  by  the  catheter  is  after- 
wartl  compared,  the  presence  or  absence  of  a  leak  may  be  made  out.  Digital 
exploration  through  a  perineal  incision  has  been  recommended,  but  is  not 
likely  to  assist  materially  in  the  diagnosis,  though  the  operation  is  calculated 
to  afford  protection  against  extravasation,  in  doubtful  cases,  if  it  is  followed  by 
the  introduction  of  a  drainage-tube  into  the  bladder.  In  females  dilatation  of 
the  urethra  will  effect  the  object.  In  all  cases  in  which  the  symptoms  point  to 
rupture  of  the  bladder  an  exploratory-  laparotomy  should  be  performed. 

The  prognosis  is  always  grave.  The  intraperitoneal  cases  promptly  perish 
if  operative  interference  is  not  instituted  at  once,  and  in  extraperitoneal  cases, 
under  the  same  circumstances,  the  patient  rarely  lives  beyond  the  second  week. 

The  treatment  consists  in  the  immediate  performance  of  abdominal  section 
in  intrajjeritoneal  ruptures  and  repair  by  the  LembertorCzerny  sutures. 
This  is  to  be  followed  by  cleansing  of  the  j)eritoneal  cavity.  If  the  rent  is 
situated  well  posteriorly  and  difficulty  has  been  experienced  in  closing  it, 
drainage,  either  by  the  suj^rapubic  or  the  i)erincal  route,  is  indicated.  In 
extraperitoneal  cases  immediate  bladder  drainage  is  to  be  secured.  In  sub- 
peritoneal cases  the  diagnosis  will  probably  not  be  made  without  exploratory 
abdominal  section,  which  should  be  jxjrformed  in  all  doubtful  cases.  In 
making  the  exploratory  alxioniinal  section  the  incision  should  expose  the 
anterior  vesical  wall  and  not  involve  the  peritoneum  until  investigation  has 
excluded  extraperitoneal  ruj^ture  in  this  locality.  If  an  extrai)eritoneal  rent  is 
found,  it  may  be  closecl  and  the  surrounding  parts  drained,  provided  there  is 
not  much  laceration.  The  safest  j)lan,  however,  is  to  employ  the  rent  in  the 
bladder  for  draining  the  latter,  the  alKlominal  wound  being  treated  open,  and 
to  ix^rfomi  a  perineal  section  in  addition.  No  extra|x?rit()neal  rupture  being 
di.scoverablc,  the  alKionien  should  be  oi)ened.  After  tlie  bladder  wound  is 
closal,  if  urine  has  escaf^ed  into  the  i)eritoneal  cavity,  the  latter  is  to  be 
irrigated  with  the  normal  salt  solution  and  drained  from  its  most  dependent 
portion  (the  sj)acc  between  tlie  bladder  and  the  rectum)  by  means  of  a  glass 
tu})e  containing  a  few  strands  of  wicking,  led  out  of  the  lower  angle  of  the  ab- 
dominal wound.  The  j)atient  should  be  placed  in  the  elevated  head  and 
trunk  position  in  the  after-treatment  (see  page  39). 

Gunshot  injuries  represent  the  tyjx^  of  punctured  and  lacerated  wounds 
of  the  bladder.     The  prognosis,  on  account  of  the  provision  for  escape  of  urine 
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alone  the  track  of  tht  missile,  is  not  so  grave  as  in  rupture.  Extraperitoneal 
gunshot  wounds  are  far  less  fatal  than  intraijeritoneal  ones,  though  even  in  the 
former  a  rapidly  fatal  septic  cellulitis  maj-  result  from  failure  to  interfere.  In 
the  latter  the  patient's  life  is  threatened  by  a  rapidly  progressive  septic 
peritonitis.  WTiere  the  peritoneum  is  not  injured,  suprapubic  or  perineal 
O'Stotomy  is  to  be  performed  as  sup  piemen  tar\'  to  drainage  of  the  original 
WDUiul  itself. 

Urinary  infiltration  is  to  be  treated  by  free  incisions  and  drainage  (see 
Extravasation  of  Urine).  In  injuries  involving  the  peritoneum  abdominal 
section  and  suture  of  the  injured  bladder  wall,  as  well  as  of  other  injui'wl 
vi!*«'ni,  should  l)e  performed  at  once.  The  peritoneal  cavity  is  to  be  cleansed 
wilh  II  sterilizeil  normal  salt  solution.  This  is  to  be  followed  by  permanent 
catheterization,  or  either  suprapubic  or  perineal  cystotomy  and  drainage. 

Foreign  Bodies  in  the  Bladder. — These  may  find  their  way  into  the 
Mailder  either  as  the  result,  of  efforts  to  titillate  the  sensitive  urethra  by  such 
artiele^  as  pins,  needles,  hair-pins,  etc.,  or  from  the  accidental  breaking  of 
instruments  in  the  hands  of  the  patient  or  surgeon.  As  a  result  of  gunshot 
woiiiuls,  etc,  bullets  or  bits  of  shell  or  of  clothing  may  remain  in  the  bladder. 
A  nolid  article  swallowed  has  been  known  to  pass  from  the  intestine  to  the 
hlaiMer  by  ulceration  of  the  intestinal  and  bladder  walls. 

Symptoms. — niese  give  rise,  in  the  course  of  time,  to  the  same  aj-mptoms 
aa  stone  in  the  bladder.  If  the  injury  arises  from  a  broken  instrument,  the 
patient  w  likely  to  acquaint  his  surgeon  with  the  nature  of  the  accident  at  <]ncc; 
otherwise,  not.  Either  ulceration  from  pressure,  or  the  formation  of  a  atone  with 
the  foreign  body  as  a  nucleus,  will  follow  its  retention  witliin  the  bladder.  If 
the  ulcPTation  involves  tlie  peritoneum,  rapidly  fatal  peritonitis  will  follow. 
Otherwise,  extravasation  of  urine  in  other  directions  will  give  rise  to  extensive 
septic  cellulitL';.  sloughing  of  connective-tissue  jtianes,  etc. 

Diagnosis. — ( 1 )  By  the  historj-  or  by  examination  with  the  stone  searcher ; 
(2)  by  examination  with  the  electric  cjstoscope. 

Traatmenl.— The  best  instrument  for  the  removal  of  a  flexible  catheter,  or 
a  portion  thereof,  is  a  small  lithotrite  with  smooth  blades.  An  anesthetic 
stbould  be  given  and  care  exercised  in  grasping  the  foreign  body  with  the  litho- 
trite, »>  as  l«  bring  it.^  end  toward  the  urethral  ojiening,  if  it  is  elongated  in  shape. 
If  this  fails,  a  suprapubic  cystotomy  is  preferable  to  the  risks  of  delay.  In  the 
female,  dilatation  of  the  urethra  will  onlinarily  suffice.  If  ulceration  and  j)er- 
foration  have  already  taken  p!a<'e,  the  latt€r  may  lie  intraperitoneal  or  extra- 
pi>rit<uieal.  If  the  former,  abdominal  section  and  drainage  are  iiidjcatnt 
(sec  kuplure  of  the  Bladder).  IXtravassiticni  r»f  urine  resulting  from  extra- 
peritoneal perforation  must  Ih"  ireaied  as  in  rupture  of  the  bladder.  In 
calculus  rcKulting  fn>ni  the  presence  of  a  foreign  body,  unless  it  is  positively 
known  that  the  latter  is  small  or  of  a  friable  nature,  suprapubic  cystotomy 
rather  ihjui  lithnln[>axy  should  l»c  chosen  for  its  removal. 

Inflammation  of  the  Bladder  (Cystitis).— Inflammaton,'  processes  affect- 
ing the  urinar>'  blailder  are  invariably  {lue  to  infection.  A  lessened  local  resist- 
wee  may  occur  through  damage  inflicte<ion  the  urinar>' tract,  as,  for  instance, 
hy  initlmmentatioti  or  by  retention  of  urine. 

The  following  clinical  types  are  recognized:  (I)  gonorrheal  cystitis  (see 
page  277);  (2)  lulterculous  cystitis  (see  page  300);  (.S)  the  cystitis  of  stricture; 
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(4)  the  cystitis  of  calculus ;  (5)  the  cystitis  of  tumor;  (6)  the  cystitis  of  prostatic 
origin ;  (7)  the  cystitis  of  instrumentation. 

Pathologically  these  types  are  divided  into  (1)  the  superficial  cystitis;  (2) 
the  interstitial  cystitis;  (3)  the  productive  cystitis. 

Tuberculous  Cystitis. — Primary  tuberculous  cystitis  is  rare;  the  greater 
number  of  cases  are  secondar\^  to  disease  of  the  kidneys  or  the  prostate,  the 
seminal  vesicles  or  the  epididymis.  The  trigonal  mucosa  is  the  part  most 
frecjuently  affect^,  and  with  this  is  usually  associated  an  involvement  of  the 
prostate  gland.  The  symptoms  closely  resemble  those  of  vesical  calculus.  The 
most  common  age  is  between  fifteen  and  twenty-five.  With  but  few  exceptions 
a  primary  chronic  cystitis  is  of  tuberculous  origin. 

The  symptoms  come  on  with  increasing  frequency  of  urination,  particularly 
in  the  daytime,  but  later  on  at  night  as  well.  There  is  pain  in  the  penis,  vesical 
tenesmus,  and  an  occasional  cutting  short  of  the  stream  with  increased  distress. 
The  symptoms  rapidly  increase  in  severity. 

On  making  the  differential  diagnosis  it  should  be  borne  in  mind  that  the 
above  symptoms  occur  without  histor>'  of  a  preceding  attack  of  renal  colic; 
overexercise  does  not  increase  markedly  the  vesical  irritability;  the  pain  is 
situated  in  the  mid-penis  and  does  not  pass  forward  under  the  glans;  the  sudden 
arrest  of  the  stream  is  due  to  voluntary  contraction  of  the  compressor  urethrae, 
instead  of  being  involuntary-  from  blockage  of  the  internal  meatus,  as  in  stone. 
Rapid  increase  in  severity  of  the  symptoms  and  the  growing  evidences  of  con- 
tracting l)ladder  will  serve  to  distinguish  the  affection  from  stone  in  the  bladder. 
Rectal  examination  will  probably  detect  the  involvement  of  the  prostate. 
Examination  of  the  urinari'  deposits  will  sooner  or  later  reveal  the  presence  of 
the  tubercle  bacillus  and  the  use  of  the  cystoscope  will  greatly  aid  in  the  diag- 
nosis. The  bladder  mucous  membrane  shows  infiltrated  areas  and  ecchymoses, 
and  later  on  multiple  annular  ulcers. 

The  Cystitis  of  Stricture. — This  is  of  relatively  rare  occurrence.  It 
usually  occurs  only  after  obstruction  to  the  flow  of  urine  of  long  duration. 
Acute  retention,  such  lus  results  from  tramnatic  obstruction,  may  produce  cyst- 
itis, the  sudden  ovcrdistention  producing  congestion.  In  addition,  local  inflam- 
mation is  favored  bv  the  increased  force  of  the  contractions  of  the  detrusor  urinae 
excited  by  the  obstruction.  Finally  the  existence  of  an  ampulla,  which  occurs 
to  a  greater  or  lesser  extent  behind  every  stricture,  and  particularly  behind  those 
at  the  bulboniembranous  junction,  favors  the  growth  and  development  of  bacteria 
as  well  as  their  introduction  into  the  bladder  during  instrumentation. 

The  Cystitis  of  Calculus. — In  those  instances  in  which  the  calculus 
has  formed  in  the  bladder  this  cystitis  precedes  the  occurrence  of  the  stone. 
When  the  calculus  is  of  renal  origin,  particularly  if  it  is  smooth,  cystitis  is 
of  rather  exceptional  occurrence  until  constant  violence  to  the  bladder  wall 
occasioned  by  jolting,  etc..  produces  congestion  and  thus  predisjx)ses  to  inflam- 
mation; or  some  of  the  symptoms  due  to  the  presence  of  the  stone  suggest  an 
exploration  of  the  bladder.  an<l  infection  is  caused  by  the  use  of  instruments. 
I'Yagmonts  of  stone  left  behind  after  litholapaxy  will  also  cause  cystitis  through 
injursM^jf  the  bladder  wall,  and  subsequent  infection. 

The  Cystitis  of  Tumors. — Here,  as  in  calculus,  the  symptoms  of  vesical 
disturbance  other  than  cystitis  attract  attention,  and  the  occurrence  of  in- 
flammation carlv  in  the  case  is  usuallv  due  to  infection  as  the  result  of  instru- 
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mentation.  Later  on,  when  hemorrhage  occurs,  this  fumis}ies  a  fiivorable 
nuiliimi  for  the  propn^iit ion  of  microorganiams ;  infection  is  still  ninre  readily 
produced  under  these  circumstances  and  cystitis  is  more  common. 

The  Cystitis  of  Prostatic  Origin.— Inflammation  of  the  bla^lder  may 
occur  in  liypertrophy  of  the  prostate,  either  with  or  without  distenlioii  of  the 
bladder  due  to  retention  of  urine.  The  common  cause  predisposing  to  infection 
is  (■ouges'tion  due  to  (I)  increased  muscular  effort  in  overcoming  tlie  obstruc- 
tion; (2)  distention  in  cases  in  which  retention  occurs;  (3)  changes  in  the 
bliulder  arising  from  ttiis  increased  effort;  (4)  retention  of  urine,  this  fur- 
nislung  a  favorable  medium  for  the  growth  of  microorganisms.  In  addition 
U>  this  there  are  to  be  mentioned  the  general  lesserung  of  resistance  due  to  i^ 
and  the  introduction  of  microorganisms  into  the  bladder  through  the  medium 
of  instruments  used  for  purposes  of  diagnosis  or  for  the  relief  of  an  acute  reten- 
tion. 

In  addition  to  the  above  stated  conditions,  with  one  or  another  of  which 
the  cystitis  may  be  associated,  and  which  hold  a  causati\'e  relation  to  inflam- 
matory- conditions  of  the  iiladder,  are  to  be  mentioned  the  following:  (1)  the 
action  of  cold,  chilling  of  the  surface  of  the  body  occurring  in  those  iu  whom 
there  arc  conditions  present  favorable  to  infection;  (2)  increased  local  con- 
p-.-iiim  due  to  prolonged  sexual  excitement;  (3)  the  irritating  urine  of  gout 
and  rheumatism;  (4)  retention  of  urine  due  to  compressor  spasm,  or  to 
iletnL-Kir  paralj-sis;  (5)  the  presence  of  foreign  bodies,  and  too  large  or  too 
irritating  irrigations. 

The  pathologic  distinctions  are  fully  treated  of  in  works  on  pathologic 
uiHtomy.  WTieb  the  lesion  is  superficial  ami  the  mucous  raemV>rane  is  ex- 
clusively affected,  the  urine  may  remain  acid  early  in  the  disease,  but  it  soon 
beeontes  decomposed  after  being  passed.  The  affection  is  usually  transient  and 
recovery  ma\-  take  place  without  any  material  damage  having  Ijccu  inflicted  on 
the  bladder  walls.  When  the  inflammation  includes  the  tissues  of  the  bla<lder 
w^  the  disease  is  known  as  interstitial  cystitis,  the  lesion  including  the  con- 
npctive  tissue,  the  muscular  apparatus,  and  the  serous  covering  (pericystitis). 
Suppurative  processes  ma\'  supervene,  these  being  limited  to  small  abscesses, 
or  the  whole  bladder  may  become  a  mass  of  suppurating  tissue.  Permanent 
jrijur>'  lo  the  blailder  will  alma'<t  necessarily  follow  under  these  circumstances. 
The  inflammation  almost  always  begins  as  a  superficial  lesion,  the  connective 
IiMnie  and  the  muscular  coat  becoming  invohed  later,  and  the  serous  covering 
last  of  uU.  unless  the  pericystitis  is  a  result  of  exten.sion  from  without  instead 
(rf  from  the  muscular  coat. 

•  Tlie  cystitis  of  instrumentation  usually  results  from  the  use  of  catheters. 
irtigfttion  instruments,  or  sounds.  Hie  instrument  may  inflict  injury  without 
ranying  infei-tion.  the  latter  having  its  origin  in  some  other  source ;  or  it  may 
carry  infection  to  a  bladder  which  is  the  seat  of  a  previous  injun-  or  of  retention 
of  urine.  The  occurrence  of  this  form  of  cystitis  can  Ije  guanled  against  only 
liy  the  emi»kiymeiit  of  sterilized  instruments  and  by  the  exercise  of  the  greatest 
care  in  their  use. 

The  Clinical  Course  of  Cystitis.— Ttie  g>-mptonis  are  almost  e.^clu- 
rnvW  local.  Constitutional  disturbances  when  present  are  not  due  to  the 
dioeaiie  per  ftr.  but  to  conijilications.  The  clinical  Idstory*  varies  gn-atly,  these 
varialion^  being  due  (1)  to  the  catises;  (2)  to  the  intensity  of  the  inflammatorj- 
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process.  The  symptoms  on  which  the  greatest  reliance  is  placed  and  which, 
when  they  are  all  present,  are  characteristic  of  the  disease,  are  (1)  frequent 
micturition;  (2)  pain;  (3)  pus  in  the  urine.  The  clinical  importance  of  these 
depends  on  their  association  in  the  same  case;  the  presence  of  any  one  of  them 
is  not  distinctive,  and  either  of  the  first  two  may  be  absent.  The  additional 
symptom,  hematuria,  is  of  importance  when  present.  Finally,  certain  changes 
in  the  mine,  such  as  albuminuria  and  ammoniac  decomposition,  occur. 

Unless  atony  or  paralysis  of  the  bladder  is  present,  increased  frequency 
of  micturition  is  a  constant  symptom  in  cystitis.  In  prostatic  hypertrophy 
the  desire  to  urinate  is  more  frequent  at  night  than  in  the  daytime.  In  the 
cystitis  of  calculus,  particularly,  jolting  movements  of  the  body  increase  the 
desire  to  pass  water.  In  cystitis  the  desire  is  greater  when  the  patient  is  in  the 
upright  position  or  moves  about.  The  sjinptom  is  due  to  the  local  congestion 
and  to  contact  of  the  urine  with  the  inflamed  mucous  membrane  of  the  bladder 
rather  than  to  a  diminution  of  the  capacitv  of  the  organ.  It  increases  in  urgency 
as  the  disease  progresses. 

Under  normal  conditions  the  bladder  is  almost  insensitive  to  contact  of 
unirritating  fluids,  but  when  acutely  inflamed  its  sensibility  is  ver>'  intense  and  it 
becomes  intolerant  of  even  a  small  quantity  of  injected  fluid.  The  symptom  of 
pain  is  closely  associated  with  that  of  frequent  micturition,  and  the  intensity 
of  the  one  increases  with  that  of  the  other.  When  the  pain  is  due  to  tension  and 
contact  of  fluid  contained  in  the  bladder,  the  pain  is  greatest  just  before  mic- 
turition and  is  relieved  therebv.  The  sensibilitv  of  the  urethra  to  contact 
with  urine  which  hiis  undergone  certain  alterations,  e.  g.,  anmioniac  urine,  may 
be  greater  than  that  of  the  bladder  itself.  Under  these  circumstances  the  pun 
will  be  greatest  during  micturition.  In  calculus  and  gonorrhejd  cystitis,  as  well 
as  in  the  acute  cystitis  of  prostatic  hypertrophy,  the  pain  will  be  most  severe 
at  the  end  of  micturition.  In  the  first  two  it  will  be  referred  to  the  urethra 
and  continue  after  micturition.  In  stone  anovesical  tenesmus  occurs  in 
addition.  AMien  considerable  pain  is  complained  of  from  contact  of  a  smooth 
instrument  with  the  interior  of  the  bladder  wall,  or  from  the  injection  of  what, 
under  nonnal  conditions  would  be  an  unirritating  fluid,  these  circumstances 
may  ho  considered  as  diagnostic. 

Finally,  in  addition  to  the  pain  due  to  tension  and  that  due  to  contact, 
whether  of  the  contents  of  the  bladder  or  of  an  instrument,  there  is  a  sense  of 
weight  in  the  sui)nipubic  and  perineal  r^ons. 

Pus  in  the  urine  is  the  most  constant  of  all  the  symptoms  of  cystitis.  WTiile 
the  amount  will  vary  with  the  stage  of  the  disease  and  at  different  stages  of 
micturition,  it  is  never  entirely  absent,  though  sometimes  it  is  so  scanty  and  so 
intimately  mixed  with  the  urine  as  to  require  the  aid  of  the  microscope  for  its 
detection.  I'sually  the  greatest  amount  is  voided  with  the  urine  which  flows 
at  the  end  of  the  act.  TIic  mixture  of  pus  and  urine  passed  will  vsltv  in  ap- 
jx^arance  in  different  cases.  In  the  commencement  of  a  superficial  cystitis 
with  acid  urine,  the  latter  collected  at  the  l)eginningof  micturition  will  contain 
shreils  from  the  urethra  and  free  pus.  In  the  middle  of  the  act  the  urine  will  be 
cloudy  frtnu  the  intimate  mixture  of  pus  and  urine,  with  mucuiJ  floating  above 
the  seiliment.  At  the  end  of  tlie  act  the  urine  gathered  vn\\  contain  a  larger 
pR^portion  of  pus.  Trine  collected  in  different  glasses  and  at  the  different 
staiTcs  of  the  act  will  demonstrate  these  differences.     In  chronic  cvstitis  with 
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ammmiiuriu,  a  glairj',  mucilaginnus  substance  is  present,  the  result  of  tlie  action 
of  the  ammoniu  on  the  pun,  which  strongly  adheres  to  the  bladder  wall  before 
Uriniitiiiti  iind  to  the  l»ttom  of  the  vessel  ftCterwftrd. 

Blood  in  the  urine  is  not  a  frequent  symptom  of  cystitis.  In  acute  inikm- 
ma(vr>'  I'liiiditiona  it  in  a,  symptom  of  intense  congestion,  follows  micturition, 
uul  remits  from  contuct  of  the  bliulder  walls.  The  appearance  of  the  blood 
in  n  calculus  cjstitk  bears  the  same  relation  to  micturition,  and  is  due  to 
contact  of  the  bladder  walls  with  the  stone.  In  the  cystitis  of  tumor  the 
U'Xtd  is  intimately  mbced  with  the  whole  quantity  of  urine.  In  this  as  well  as 
'_.  tuberculosis  of  the  bladder,  hemorrhage  may  precede  the  wcurronce  of 
(^'stitis.  In  detemiining  the  source  of  the  blood  the  three-glass  test  above 
llluded  to  may  be  employed. 

Afbuminuria,  when  present,  is  usualh'  due  either  to  the  presence  of  blood  in 
tile  urine  or  lu  some  coexisting  renal  disease,  rather  than  to  the  pus  corpuscles, 
which  do  not  yield  an  appreciable  amount  of  albumin.  When  no  blood  is  found 
>Wi  microscopic  examination  and  renal  diseaseeanbeexcluded,  the  albumin  is  due 
to  escape  of  the  serum  of  the  blood  into  the  bladder  from  erosion  of  its  walls  in 
UBSos  of  long  standing  in  which  more  or  less  extensive  areas  of  the  upper  layers  of 
the  epithelium  of  the  bladder  wall  have  been  destroyed.  The  amount  present 
iSnder  these  circumstances  is  usually  ver>'  small.  Finally,  albumin  may  be 
ipreKHt  in  considerable  quantities  and  yet  its  presence  be  masked  by  ammoniac 
deiMimiNisitiou. 

Ammoniac  decomposition  of  the  urine  occurs  as  the  result  of  the  presence 
•nd  devel()pment  of  bacteria  in  the  urine  in  cases  of  cystitis  in  which  there  is 
•either  partial  or  complete  retention  of  urine.  The  process  is  one  of  fennentation 
in  vhich  decomposition  of  urea  takes  place,  carbonate  of  ammonia  is  .'set  free, 
and  the  urine  becomes  strongly  alkaline.  The  action  of  the  ammonia  on  the  pus 
hoj*  almady  been  referred  to.  In  addition,  the  urine  has  a  characteristic  fetid 
iwnmoniac  odor  and  becomes  thicker  in  consistence  than  acid  urine.  The  oc- 
currence of  ammoniac  fermentation  in  the  bladder  is  pathognomonic  of  cystitis. 

The  Treatment  of  Cystitis. — The  treatment  includes  prophylaxis  as  well 
M  the  u-He  of  palliative  and  curative  mea.surea.  In  all  operative  jirncedures 
ev(>n  of  the  simplest  character,  aseptic  precautions  should  be  taken,  including 
the  cleansing  and  dL-^infection  of  the  external  genitals,  and  onl>'  sterilized 
instruiiiefitt  should  be  employed.  The  accessible  portions  of  the  urethra  should 
be  thoroughly  irrigalad  with  the  boro.iaiic\lic  solution  of  T  h  i  e  r  s  c  h  .  Oil 
used  for  lubricating  purposes  and  cocain  solutions  may  be  sources  of  infection, 
ud  should  be  sterilized  by  boiling.  I'nnecessarih'  freiiiient  catheterization 
well  a»  all  forms  of  rough  instrumentation  must  be  avoided. 

Id  the  treatment  of  pain  and  frequency  of  micturition  there  is  nn  one  drug 
at  senTs  the  purpose  so  well  as  opium.  It  is  best  administered  in  rectal 
BUppoeilories.  with  or  without  hyoscyamus  or  belladonna.  The  i|uantity 
•dminlxtered  must  be  governed  by  the  urgency  of  the  symptoms;  in  the  absence 
of  any  known  idinsv-ncrasy  the  object  should  be  to  relieve  pain  and  gi\  c  rest  to 
the  Uadder.  ThiP  should  be  combined  with  rest  in  the  recumbent  position  with 
tbe  Ihighfi  aiid  knec^  Oexed  and  a  email  pillow  placed  beneath  the  latter.  T^e 
patient  may  lie  on  his  side  when  urinating.  Apphcations  of  conipre-ssp^  wrung 
oat  of  hot  water  or  the  hot-water  bag  ai>plied  at.  the  hypoga-striuni  or  the  peri- 
<Deum  are  of  «rvicc  in  the  relief  of  pain. 
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The  bowels  should  be  kept  open  by  salines  and  the  use  of  an  occasional  enema 
of  hot  water  to  keep  the  lower  bowel  empty.  The  diet  in  acute  cases  is  to  be 
limited  to  milk,  if  this  agrees,  mixed  with  one  of  the  carbonated  waters;  if  not. 
broths  and  gruels  may  be  substituted.  Efforts  to  diminish  the  quantity  of  urea 
by  proper  diet  should  be  made.  To  increase  the  proportion  of  water  the  patient 
should  drink  freely  of  some  slightly  alkaline  mineral  water.  In  chronic  cases  a 
more  varied  diet  mav  l)e  allowed,  but  under  all  circumstances  the  food  taken 
should  be  easy  of  digestion;  stimulating  articles  of  diet,  as  well  as  rhubarb  and 
asparagus,  are  to  l>e  avoided.  Alcoholic  stimulants  are  not  to  be  given  unless 
the  feebleness  of  the  patient  demands  their  use.  Sexual  excitement  is  also  to  \io 
avoided. 

The  cause  of  the  cystitis  should  be  sought  for,  and  if  possible  removed. 
Whatever  operative  procedure  is  indicated  in  the  furtherance  of  this  object 
should  l)e  carried  out  without  reference  to  the  existence  of  cvstitis. 

It  is  neither  necessary-  nor  desirable  to  render  the  urine  alkaline,  though 
citrate  of  |X)tassium  may  be  given  for  its  diuretic  effect.  Urine  is  more  fre- 
(juently  sterile  when  acid  than  when  alkaline.  Attempts  may  be  made  to  render 
the  urine  antiseptic  by  the  internal  administration  of  salol  or  salicin  in  15-grain 
doses  three  times  a  day.  Trotropin,  in  doses  of  8  grains  three  or  four  times  a 
day,  is  useful  in  establishing  and  maintaining  an  aseptic  condition  of  the  urine. 


Fir,.   611. — SoFT-KirBBER  Two-way  Catheter  for   Irrigating  the  Bladder. 

Stagnation  of  urine  should  always  l>e  prevented,  in  cases  of  anunoniac 
decoiniM)siti()n,  by  systematic  and  complete  evacuation  of  the  bladder.  In- 
travesical irrigations  are  of  value  under  these  circumstances.  For  this  purpose 
Thiersch's  solution,  a  saturated  solution  of  boric  acid,  a  solution  of  borax, 
one  (Iriiin  to  the  pint,  or.  in  case  these  produce  a  burning  sensation,  a  solution  of 
chlorid  of  sodium,  two  drams  to  the  pint,  may  be  used.  These  solutions  should 
always  be  strained  before  using.  Under  no  circumstances  should  the  bladder  be 
distended  sufliciently  to  j)nKluce  pain  or  an  urgent  desire  to  urinate.  The  soft- 
rubber  two-way  catheter  is  useful  for  this  purix)se  ( Fig.  Oil).  Cleansing  once  or 
twice  daily  is  sufficient,  and  the  irrigation  should  l)e  jxirformed  less  freijuently 
when  the  ammoniac  fermentation  has  l>een  arrested.  The  urethra  should  be 
irrigates!  before  each  washing. 

Injections  designed  to  produce  a  local  effect  are  sometimes  used.    Stron/ 
antiseptic  injections  should  never  be  made  in  cystitis.     After  the  intensity  of  th 
inflaiiiination.  as  evinced  by  the  relief  of  pain  and  frequency  of  micturition,  hj 
subsided,  the  host  re'sults  are  obtained  bv  using  everv  other  dav  two  ounces 
a  (juartor  to  a  half  grain  to  the  ounce  solution  of  nitrate  of  silver.     This  m 
he  incroasod  if   necessary  to  a  two-grain  solution.     The  solution  should 
j)ennitt(^l  to  escape  at  once. 


THE    BLADDER 


305 


» 


When  the  bla<ider  will  not  hold  more  tlian  an  ounce  of  fluid  without  exciting 
a  ilfwire  to  urinate,  instillRtions  should  l>c  substituted  for  intravesical  injections. 
A  few  drops  of  a  weak  solution  of  nitrate  of  siher  are  introduced  into  the  pros- 
Wtin  urethra  when  the  bladder  is  empty,  by  means  of  the  deep  urothnil  syringe 
of  K  e  y  e  s  ,  from  which  point  the  solution  flows  backward  into  the  bladder  and 
coniea  in  contact  with  the  neighborhooti  of  the  trigonum,  where  1  he  inflam- 
mation is  usually  the  most  intense.  The  strength  of  the  solution  for  instillation 
ma\'  be  graduaLy  increased  from  a  one-half-grain  solution  to  eight  grains  to 
the  ounce.  Fnim  10  to  15  minims,  gradually  increased,  may  he  userl  at  each 
daily  instillalion. 

Vesical  Drainage.— Permanent  catheterization  by  means  of  a  drainage 
catheter  may  be  resorted  to  pending  preparations  for  more  radical  measures. 
When  the  drainage  is  to  be  kept  up,  the  perineal  method  is  indicated.  The 
urethra  is  opened  in  the  membranous  portion,  the  prostatic  portion  and  vesical 
neck  ifilaled  with  the  finger  or  a  Sims's  uterine  dilator,  to  pre^'ent  sub- 
^uent  vesical  tenesmus,  and  a  full-sized  perineal  drainase-tube  introduced. 
Injei-lioris  and  instillations  may  be  carried  on  through  this  tube.  E^■er>■ 
tflort  is  to  be  made  to  maintain  cleanliness  of  the  tube  and  its  surroundings. 
Wien  the  tube  is  finally  removed,  the  fistulous  track,  as  a  rule,  ([uickly  closes. 


Suprapubic  drainage  may  be  employed  for  either  temporarv-  or  permanent 
fntr-j  Kkies,  \\'hen  it  is  necessar>'  to  prevent  the  suprapubic  opening  from  clasing, 
tho  device  of  Ur.  L.  Bolton  Hangs  (I'ig.  612)  is  most-  useful.  Tor 
'*■»»»  J K)niry  drainage  the  perineal  metiioil  is  generally  employed,  bul  for  per- 
inaj-»«Mit  drainage  the  suprapubic  route  is  usually  to  be  preferrei.1. 

I  ncontinence   of    Urine.— In  this   condition   the  bladder  is  unable  to 

"st^ki  n  its  contents.     In  the  true  sense  the  term  is  applied  to  cases  in  which  the 

"rtra^esTMiJesa-swon  as  it  reaches  the  bladder,  the  only  restraints  to  its  exit  being 

tnc^aric,  offered  by  the  force  of  gra\-ity  and  the  normal  curves  of  the  urinar>' 

P*M**»»«w.     It  is  fre(]uently  applied,  however,  to  cases  of  involuntary  and 

^**»c^n8ciou8  micturition,  as  well  as  to  cases  of  uncontrollable  micturition, 

•**   ^"hich  closure  of  the  sphincter  vesicae  is  prevented  by  asymmclric  develo|> 

'****>*  of  the  prostate,  or  distention  is  prevented  by  concentric  hypertrophy  of  the 

MjKl«|pr     iJiscjises  of  the  central  ner\'0us  system,  such  as  apoplexy,  jiaresis  in 

t™*  later stsfres.  some  forms  of  myelitis,  paraplegia,  meningitis,  locomotor  ataxia. 

•**'i  tumors  and  injuries  of  the  spinal  cord,  may  produce  paralysis  of  the  vesical 

^l"***»ctcr  or  the  compres.'wr  urethrae.  and  consequent  incontinence.    Certain 

t"™fcimiationa  of  the  bladder,  as  exstrophy,  and  the- results  of  injuries  of  the 

*'**^hrft  or  bladder,  such  as  utero-urethral  and  vesicovaginal  fistulas  in  the 

^*"'*1*.  and   fiKtulous  openings  leailing  to  tiie   bladder  in   either  sex,  cause 
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incontinence.  Relaxation  of  the  sphincter  vesicae  in  grave  conditions  of 
disease,  as  in  typhoid  and  typhus  fevers,  as  well  as  that  occurring  in  shock, 
causes  incontinence. 

Nocturnal  incontinence  occurs  most  frequently  in  children,  particulariy 
in  male  children.  It  is  often  due  to  sleeping  with  the  head  and  upper  porticm 
of  the  body  elevated  above  the  level  of  the  bladder.  The  slightest  relaxa- 
tion of  bladder  control  in  profound  slumber  permits  a  drop  or  two  of  urine  to 
enter  the  urethra  by  force  of  gravity,  at  which,  in  the  absence  of  will-power, 
as  in  the  waking  moments,  further  control  is  abolished  until  the  walls  of  the 
empty  bladder  come  in  contact  and  contraction  of  the  sphincter  vesicae  follows. 
Other  causes  of  incontinence  are:  physiologic  increase  in  the  amount  of  urine 
(increased  ingestion  of  water);  diabetes  and  nephritis;  excessive  acidity  or 
alkalinity  of  the  urine;  phimosis,  balanitis,  and  stricture;  finally,  irritation 
about  the  anal  margin  (pin-worms,  eczema,  fissure)  and  the  influence  of  dreams. 

Chorea  of  the  bladder,  so  called,  is  a  variety  of  involuntary  micturition 
in  which  the  child  manages  to  retain  the  urine  for  a  short  time,  the  desire, 
however,  becoming  so  urgent  as  finally  to  lead  to  its  expression  with  a  gush,  in 
spite  of  ever>^  effort  to  control  it.  The  condition  is  probably  due  to  insufUciaicy 
of  the  sphincter  vesicae  and  the  escape  of  a  small  quantity  of  urine  into  the 
urethra,  where  its  presence  excites  an  irresistible  performance  of  the  act. 

True  involuntary  micturition  arises  from  both  hyperesthesia  and  anesthesia 
of  the  mucous  membrane  of  the  bladder  and  urethra.  In  the  former  instance 
the  irritability  of  the  bladder  excites  expulsive  efforts  which  overcome  the 
control  exercised  by  the  sphincter;  in  the  latter  the  bladder  walls  are  stimulated 
to  contract  by  the  tension,  while  the  absence  of  sensation  is  such  as  to  render  the 
patient  unconscious  of  the  necessity  of  control. 

Disturbances  of  function  of  the  vesical  sphincter  are  characterized  by 
persistent  dribbling  of  urine. 

The  treatment  of  incontinence  of  urine  relates  mainlv  to  the  removal  of 
the  caase  when  possible.  In  the  nocturnal  incontinence  of  childhood,  elevation 
of  the  pelvis  during  sleep  and  the  administration  of  increasingly  large  doses  of 
tincture  of  belladonna  until  the  physiologic  limit  is  reached  are  sometimes 
beneficial.  In  adults  strychnin  in  from  ^jp-  to  j^grain  doses  is  useful,  in  addi- 
tion to  the  belladonna.  In  cases  due  to  incompetency  of  the  vesical  sphincter 
in  females  it  has  been  propased  to  separate  the  urethra  from  its  attachments, 
including  as  much  as  possible  of  its  underlying  structures,  twisting  it  from 
threc-(|uarters  to  one  and  a  quarter  turns  on  its  own  axis  and  suturing  it 
again  in  position  (CI  e  r  s  u  n  y). 

Retention  of  Urine. — This  may  be  defined  as  a  morbid  accumulation  of 
urine  in  the  bladder,  which  continues  until  it  is  removed  bv  mechanic  means 
or  other  tlierapeutic  measures.  It  may  be  complete  or  incomplete  and  depen- 
dent on  causes  acting  on  the  urethra  (obstruction  of  the  channel)  or  through  the 
bladder  (diminished  expulsive  force).  The  first  named  includes  those  which 
occur  at  the  urethro vesical  orifice,  such  as  the  prostatic  enlargement  of  old  age; 
tuberculosis  of  the  prostate;  concretions;  acute  inflammator>-  swellings;  ab- 
scesses and  tumors ;  stone  and  foreign  bo<lies  in  the  bladder;  bony  displacements 
from  fracture;  the  presence  of  tlie  products  of  cystitis,  and  blood-clot;  stricture 
and  acute  congestion  added  thereto;  congenital  atresia;  rupture  of  the  urethra 
and  false  passages;  ix)lypi  and  pediculated  tumors  of  the  bladder  and  urethra, 
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and  foreign  bodies  in  the  urethra.  Diminished  expulsive  force  results  from 
lessened  muscular  and  modified  nervous  action.  Retention  due  to  paralysis  of 
the  muscular  coats  of  the  bladder  follows  acute  overdistention.  Atony  follows 
repeated  overdistention  and  is  likewise  the  result  of  other  causes;  retention 
occurs  from  this  also.  Paralysis  of  the  body  of  the  bladder  on  the  one  hand, 
or  normal  muscular  action  of  the  bladder  walls  and  spasmodic  action  of  the 
vesical  neck  on  the  other,  may  lead  to  retention.  Modified  nervous  action 
(inhibition  of  the  lumbar  center)  and  consequent  retention  frequently  follow 
severe  injuries  in  that  region.  Operations  performed  on  the  urinary  organs,  the 
rectum  and  adjoining  parts  particularly,  and  in  distant  parts  as  well,  also  cause 
retention  of  urine.  General  disorders  of  the  nervous  system,  mental  emotion, 
h\'steria,  febrile  disorders  characterized  by  blunted  sensibilities  (typhoid  and 
tj-phus  fevers),  tumors  and  diseases  of  the  brain,  and  paresis  are  commonly 
complicated  by  urinary  retention. 

Distention  with  drop-by-drop  overflow  (stillicidium  urinae)  is  relatively 
much  more  common  than  complete  retention.  This  may  be  mistaken  for 
frequent  micturition  or  even  for  incontinence.  Percussion  and  palpation  over 
the  suprapubic  region,  examination  with  the  finger  in  the  rectum,  and,  finally, 
the  introduction  of  a  catheter,  will  clear  up  the  diagnosis.  The  most  important 
conditions  from  which  complete  retention  is  to  be  discriminated  are  suppression, 
rupture  of  the  bladder,  and  extravasation  of  urine. 

Catheterism. — For  the  purpose  of  evacuating  the  bladder,  instruments  made 

of  metal,  silk  tissue  covered  with  various  gums,  and  soft  rubber  are  used. 

The  metallic  catheter  is  now  seldom  employed.     It  is  usually  made  of  silver,  is 

about  12  inches  long  and  in  diameter  it  is  from  No.  15  to  No.  30  of  the  lYench 

scale.    One  extremity  is  curved  in  shape,  the  curv^e  corresponding  to  a  quarter  of 

a  circle  from  8  to  10  centimeters  in  diameter,  and  has  one  or  more  lateral  openings 

or*^*  eyes."     Two  rings  are  placed  on  the  handle  and  serve  to  identify  the  position 

of  the  beak  of  the  instrument  when  in  the  bladder.     Flexible  catheters  may  be 

ejtlm^r  cur\'ed'or  straight,  usually  the  latter  when  made  of  rubber.     Curved 

fle^cJ  ble  catheters  are  held  in  shape  by  a  wire  stylet.     They  are  also  furnished  with 

div-^s-shaped  tips  and  long  tapering  extremities.     For  special  purposes,  such  as 

entering  the  bladder  over  the  enlarged  middle  lobe  of  the  prostate,  elbowed  and 

doi&ble-elbowed  catheters  are  employed   (Fig.  628,   B  and  C).    The  rubber 

w^ttm^ters  are  of  most  general  service.     Their  extreme  flexibility  permits  their 

^we  l>y  the  patients  themselves  and  by  nurses. 

TTie  probable  condition  of  the  urethra  should  be  ascertained  if  possible  before 
the  introduction  of  a  catheter.  The  position  of  the  patient  is  also  of  importance. 
A  proper  lubricating  material  will  be  required.  In  diflficult  cases  the  previous 
tojeot  ion  into  the  urethra  of  a  mixture  of  one  part  of  cotton-seed  oil  and  two  parts 
of  cantor  oil  will  be  of  advantage.  Soft  catheters  are  injured  by  fat,  vaselin. 
^  larlycerin,  and  for  ordinary  use  these  should  be  avoided.  A  useful  lubricant 
is  laauie  as  follows: 

Powdered  white  Castile  soap oz.  j 

Water oz.  lij 

Mucilace  of  chondnis  crispus oz.  iij 

Formalin  (40  per  cent  solution  formakiehyde) njjx 

ThjTnol pr.  V 

Oil  of  th>Tne itjjv 

Alcohol iTjjxv 
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Heat  the  soap  and  water  and  stir  until  smooth.  Add  the  mucilofre  (1  ounce 
of  choiwlrus  crispus  to  1  pint  of  water).  When  cool,  pour  in  the  formalin  and 
then  the  thymol  and  oil  of  thyme  ml\ed  with  the  alcohol.  Put  up  in  2-ounce 
collapHible  tultes  and  sterilize  (( 1  o  u  1  e  y). 

n  a  n  R  s  '  s  .-iolution  of  Iceland  moss,  sold  under  the  name  of  lubrichondrin. 
is  an  excellent  lubricant.  lAcept  in  difficult  cases  the  application  of  a  small 
amount  of  the  lubricant  to  the  tip  of  the  instrument  and  to  each  lip  of  the  meatus 
suffices, 

Technic  of  Catheterization. — ^Mien  a  metal  catheter  or  sound  is  passed, 
the  patient  should  be  placed  in  the  recuml>ent  position  with  his  head  resting  on 
a  pillow,  the  lef!:s  slighth-  flexed  and  the  thisha  separateti.  The  Burgeon  stands 
on  the  patient's  left  side.     The  penis,  with  the  foreskin  drawn  back,  ia  grasped 
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with  the  left  hand.  The  catheter  is  held  in  the  right  hand,  the  palm  of  the  hitter 
dire<-tc<l  toward  the  patient's  feet.  The  l>cak  of  the  instrument  is  introduced 
with  its  sli:ift  held  uvcr  the  foM  uf  thn  (riiiin  and  almost  tuuchinp  the  skin,  until 
it  [lasses  The  jH'iiilo  urethra  or  until  all  of  the  curve  and  an  inch  or  more  of  the 
sliafi  has  disapjiearnl.  Tnlcss  the  instrument  fits  the  canal  ver\-  closely  only 
the  fjcntli'sl  jircssure  is  eriipl<iyeil.  The  i)cnis  is  dniwn  over  the  catheter,  the 
beak  folliiwLiifr  the  niiif  of  the  I'aiial,  As  the  extremity  of  the  catheter  reaches 
t  he  i-iil-<lc-,><:iciif  the  bulb,  as  dot  enninwl  by  the  little  finder  of  the  hand  that  holds 
the  penis,  t\w  inslniiiiiMit  enters  l!ic  membranous  [-xirticm  of  the  urethra,  thus 
ci.LiipleiLUir  llif  first  stage  of  the  oiienifion  (I'ig.  Cbi). 

In  the  second  stage  the  handle  of  the  instrument  is  curried  to  the  mwiian 
line,  Tlic  shaft  U  kept  well  back  lowanl  the  surface  of  the  alxiomen,  almost 
toiifliiiiK  the  latter.     As  the  licak  adajits  itself  to  the  subpubic  eur\-e  the 
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penis  is  released  and  the  scrotum  grasped  in  the  hollow  of  the  left  hand,  while 
at  the  same  time  the  parts  are  pressed  against  the  pubis  and  upward  traction 
made  (Fig.  614).  The  instrument  is  now  gently  advanced  until  its  point  lies 
well  against  the  pubis,  when  the  scrotum,  testicles,  and  penis  are  released  and 
the  instrument  transferred  to  the  left  hand. 

In  the  third  stage  the  instrument  is  steadied  in  the  median  line  by  the  left 
hand  and  its  shaft  carried  away  from  the  surface  of  the  abdomen  (I"ig.  616), 
the  handle  describing  the  arc  of  a  circle  during  this  part  of  the  manipulation. 
This  movement  is  to  be  continued  until  the  handle  of  the  instrument  almost 
reaches  the  meatus.  The  right  hand  now  makes  pressure  in  a  downward  direc- 
tion on  the  root  of  the  penis  to  stretch  the  suspensory  ligament  and  diminish 


the  curve  of  the  membranous  jwrtion  of  the  urethra  {Fig.  616).  At  the  same 
time  the  instrument  is  depressed  Iwtween  the  thighw  and  slips  into  the  bladder. 
The  entrance  of  the  instrument  into  the  bladder  is  announced  by  a  flow  of 
urine  in  t  he  ca.se  of  a  catheter  and  bj'  the  abilitj'  to  rotate  it  on  its  own  axis  in 
all  directions  in  the  ca-^c  of  a  sound. 

The  pa.s.sage  of  the  instrument  through  the  cur\'ed  portion  of  the  canal  marks 
the  most  difficult  stage  of  the  oixration.  The  fjeak  may,  at  the  moment  of 
chiuigc  in  its  direction,  press  the  bulb  too  far  down  by  prematurely  lowering  the 
hiuiille,  so  that  the  wall  is  crowilod  before  the  instrument.  Further  progress  is 
lilockol  and  the  inslruinent  must  l)c  partially  withdrawn  for  another  trial. 

The  method  ()f  usinji  ;i  pirn-Hast ic  catheter  armed  with  a  stylet  does  not 
differ  from  the  foregoing.     A  Hcxilde  catheter  of  vulcanized  rubber  is  easily 
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paBsed,  under  nonnal  conditions,  by  simply  "feeding"  it  in,  a  half-inch  at  a 

Punctuie  of  the  Bladder.— This  operation  may  be  indicated  when 
catheteriiation  ia  impoaeible  and  retention  of  urine  is  present.  The  ui^ency  of 
the  demand  for  the  operation  will  depend  on  whether  the  retention  is  complete 
or  incomplete,  thou^  the  mere  fact  that  the  bladder  is  overdistended  and  no 
catheter  can  be  passed  is  sufficient  justification  for  the  operation.  It  is  applied 
aa  a  tonpoiary  measure  of  relief  pending  the  subsidence  of  spasm  and 
congeetioD,  or  as  a  permanent  means  of  exit  for  the  urine  when  the  urethra 
is  i^teratod.  The  operation  is  easily  and  safely  performed  by  the  mipra- 
pubie  route,  llie  space  immediately  above  the  pubic  bone  de\'nid  of 
peritmeum  is  always  increased  in  distention  of  the  viscus.  If  the  puncture 
is  to  be  made  by  tiie  trocar  and  cannula,  a  small  skin  incision  should  l)e 
made  befoidiand.  If  the  asinrating  needle  is  employed  this  may  be  omitted. 
Tlie  latter  is  to  be  invariably  used  when  the  operation  is  performed  as  a 
temporaty  eKpedieat.  If  a  trocar  is  used  this  should  be  curved  (Fif;.  617) 
and  intradund  with  its  convexity  upward  in  order  the  more  certainty  to 
svmd  the  peritoneum.  If  permanent  puncture  has  been  made,  the  bladder 
nifty  be  vadied  out  through  a  small  soft-rubber  catheter  introduced  through 
'If  aspiration  has  been  employed,  irrigation  may  be  deferred 


VM.  •17.-~CvKTSD  Tbociw  un>  Cuntnui  mm  Snrui 


■til  the  viscus  can  be  reached  by  the  natural  route.  After  aspiration 
a  mmplm  strip  of  adhenve  plaster  sterilised  by  heat  may  be  placc<l  over 
B  of  punetuie  and  covered  by  an  aseptic  gauze  pad.  The  needle  inuy  l)e 
i  two  or  more  times  daily,  not  neceaaarily  always  at  the  same  puiiit, 
tBtil  cither  tha  nnwval  of  the  obstruction  is  accomplished,  or  pemmnent 
•iqa»|)ilbie  drainage  is  decided  on.  The  permanent  cannula  may  be  secured  in 
place  hy  t^ws,  and  either  covered  by  antiseptic  dressings  or  connected  by  nieuiuj 
vt  rubber  tuUng,  with  a  receptacle  oontuning  an  antiseptic  fluid  (1)  i  1 1  e  1). 
The  after-tteatment  ccHissts  in  "'■■"**'"'"g  an  antiseptic  r^men  and  prevent- 
ing incrustation  depomts  on  the  caimula.  The  use  of  the  permanent  cannula 
,  WMy  be  abandoned  when  the  introduction  of  an  instrument  by  the  normal  route 
is  poarible  and  all  false  pasmges  which  may  have  been  made  in  attein|)t!! 
at  catheteriiation  have  healed.  The  granulating  track  (rf  the  cannula  usualh- 
daaee  qpuckly. 

Ftoura  of  the  Neck  of  the  Bladder.— litis  condition  is  more  common 
in  the  female  than  in  the  male.  In  the  male  the  symptoms  are  »milar  to  those 
of  the  BpMmotUe  variety  of  bar  at  the  vemcal  neck,  via.,  frequent  and  stammering 
nuetuiition,  tateept  that  in  the  latter  the  "opening  and  closing"  sensation  is 
i  at  the  end  of  the  act,  as  in  anal  fissure,  and  is  accompani«i  b>'  the 
e  of  a  few  drops  ot  blood  following  the  last  of  the  urine,  and  a  sharp 
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stinffinz  nain  referred  to  the  vesical  neck.  Pressure  on  the  neck  of  the  bladder 
by  the  rir.ser  in  the  rectum  produces  pain  at  this  point  and  the  passa^;^  of  an 
ic-truiiient  into  the  bladder  occasions  great  distress.  The  pain  is  intensified 
when  the  urine  L*  acid.  In  the  female  the  symptoms  suggest  cystitis,  but  the 
pain  i.'=  more  riistinctly  localized  than  in  the  latter  disease.  Endoscopic  exami- 
nation will  ais=ist  in  the  diaOTO>i5.  The  treatment  consists  in  rendering  and 
maintaining:  the  urine  alkaline  and  in  applying  a  nitrate  of  silver  solution,  two 
gniiiLs  to  the  ounce,  to  the  pn^natic  urethra.  Intractable  cases  should  be 
subjectel  to  dminiige  by  perineal  incision.  In  the  female  the  application  of  the 
mcKlitiel  nitmte  of  silver  stick,  applied  through  some  form  of  urethral  speculum, 
often  succee»i<.  If  this  fails,  the  urethra  should  be  dilated  and  temporar}* 
inc<:^ntinen(^  pnxiuceii. 

Absence  of  the  Bladder. — Al^sence  of  the  bladder  is  of  rare  occurrence 
and  in  the  reconleii  cases  only  the  post  mortem  has  revealed  the  true  condition 
of  affairs.  Tlie  ureter?  have  l^een  foimd  implanted  in  either  the  urethra,  the 
vagina,  or  the  rectum.  \Mien  the  ureters  terminate  in  the  urethra,  their  long 
extremities  have  l)een  found  dilated. 

Double  Bladder. — In  this  exceeilingly  rare  malformation  there  exista  a 
septum  di\-iding  the  bladder  into  two  cavities.  There  may  be  also  a  double 
penis  with  a  separate  urethni  for  each  bladder.  In  a  case  tmder  the  care  of 
Smith,  of  Baltimore,  a  stone  existed  in  one  of  the  bladders  for  which  a 
lithotomy  wa-*  successfully  ]ierfonneil. 

Exstrophy  of  the  Bladder. — This  is  an  anomaly  of  about  the  second  month 
of  fetal  life.  It  occurs  from  an  arrest  of  ilevelopment  the  result  of  pressure  of  the 
uinV»ilic  cor!  on  the  parts,  the  fetus,  either  from  greater  development  of  the 
cejihalir-  extremity  or  fmni  a  more  caudal  insertion  of  the  cord,  combined  with 
an  abundance  of  amniotic  thiid.  hanging  with  the  head  downward.  The  cord 
passes  Ix^tween  tlie  legs  oi  t  lie  let  us  and  makes  pressure  exactly  at  the  point 
where  Unh  ecto{>ia  vt^iiae  and  episjnulias  develop  (R  o  t  g a n s).  The  anterior 
bladder  wall  fails  to  develop  <^r  develoj^^  but  imperfectly.  In  the  former  case 
the  I  posterior  wall  unites  at  once  with  the  abdominal  plates  in  the  line  of  defect. 
Retention  of  urine  in  uttro  in  cases  of  delayed  development  may  be  a  factor  in 
the  etiology  in  the  latter  case.  The  ap|x*arances  are  characteristic,  the  [X)sterior 
bladder  wall  heinsr  thnnvn  hito  folds  and  presenting  as  a  dark  red.  velvety,  pro- 
ject inji  surface  which  l>e<M>nu^  smaller  with  the  growth  of  the  individual,  by  a 
process  of  cicatrization  iroiu  the  eilges.  The  surface  may  recede  instead  of  pro- 
ject inir  (vesico-alxloniinal  fissure  without  exstrophy")  and  the  ureters,  which  in 
t  nic  e\stroi;»hv  are  usuallv  easil v  identifieti.  cannot  he  found.  This  malformation 
is  more  common  in  males  than  in  females  (80  to  90  per  cent).  It  is  attendetl  by 
ei)ispadias  in  the  male  and  by  division  of  the  clitoris  in  the  female.  The  prostate 
is  ruilinientary  an«l  a  double  ohliijue  inguinal  hernia  is  usually  present.  The 
pvibif  synij)hysis  may  Ix*  al)sent. 

Treatment. — The  miserable  victims  of  this  malformation  seldom  find  relief. 
thouirii  many  inirenious  o})erations  have  l>een  devised  for  the  correction  of  the 
defect :  but  these,  as  a  nile.  finally  require  the  use  of  an  artificial  receptacle  for 
the  urine.  The  type  of  operation  is  that  in  which  a  Hap  from  the  abdominal  wall 
ahove  th(^  defect  is  dissected  up.  tumcni  down  with  the  skin  side  toward  the 
posterior  Ijladder  wall,  and  covcrtxl  by  sliding  lateral  flaps.    Calcareous  material 
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is  liable  to  form  on  the  integumentarj'  surface  of  the  flap  which  is  within  tlie 
newly  formed  viscus. 

Trendelenburg  divides  the  sacroiliac  synchondrosis  and  l)rinps  the 
8i<leii  of  the  pelvis  tt^ether  in  front.  The  edges  of  the  exstn>phy  are  then  pared 
and  approximated  by  sutures. 

II  u  t  k  o  w  s  k  i  operated  by  isolating  and  excising  a  segment  nf  a  roil  of 
ileum,  leaving  the  excised  portion  attached  to  its  mesentery-  and  unitinsr  the  pnih 
of  the  intestine  by  circular  enterorrhaphy.  This  isolate<l  portion.  6  coiitinn-leifi 
in  length,  was  then  divided  longitudinally,  and  the  quadrilateral  flap  thus 
obtained  was  sutured  to  the  pre\iously  detached  posterior  bladder  wall  in  such 
a  manner  as  to  correct  the  defect.  This  gave  a  urinarj'  bladder  with  its  anterior 
wall  formed  by  an  intestinal  flap  receiving  its  nourishment  from  its  own  moscn- 


tft/thc  inrLNim  ivlrmrlF.1  hy  Ihr 
jB  ■mil  1 1  till  III  [una  Ihn  lun(iK4bB{i«<l  Sup. 

t^ry.    The  abdominal  wall  was  then  closed  in  over  all.     A  catheter  w; 
t'n  ^alu  for  permanent  drainage.    The  o[)eration  was  entirely  successful. 

Ureterorectal  anastomosis  offers  an  ideal  method  of  dealing  wii 
ij]<>v>Kiveniences  and  discomforts  of  exstrophy  of  the  bladder,  were  it  n 
ttic  «Jsngen<  of  infection  of  the  kidneys.  In  a  case  in  which  I  iniplantt 
ure-*4ers  into  the  rectum,  protecting  the  opening  of  the  former  by  means  ui 
of  rs-aucous  membrane,  and  ftulher  pro\iding  against  infection  by  placir 
uret«?Tsin  the  grasp  of  the  circular  fibers  of  the  Iwwel  wall,  the  patient  v- 
i"*'*"*^  *ion.  as  far  as  any  symptoms  could  determine  that  fact.  Over  nine 
t*'^'^  dapsed  since  the  operation,  and  the  patient,  now  grown  to  I>e  a 
loa^^  .  has  apparently  suffered  no  inconvenience  from  the  presence  of  the  o[h 
d  Xiixv  ureters  in  the  rectum.  The  bowel  performs  its  double  functim 
'^•'^■l^tacle  for  both  urine  and  feces  in  a  very  .satisfactorj-  manner.     Th 
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When  anteriorly  or  superficially  situated,  it  may  rise  up  in  the  abdominal  ea\'ity 
and  give  rise  to  erroneous  operative  interference.  The  treatment  consists  in 
removal  of  the  cause  and  the  treatment  of  the  complications.  Calculous 
material  should  be  removed  by  suprapubic  cystotomy.  Drainage  and  antiseptic 
irrigation  of  the  bladder  are  important.  The  presence  of  fecal  matter  in  the 
bladder  is  an  indication  for  the  perfonnance  of  suprapubic  cystotomy. 

Bar  at  the  Neck  of  the  Bladder. — This  name  has  been  given  to  a  condition 
which  may  occur  independently  of  enlarged  prostate  or  in  connection  with 
it.  It  gives  rise  to  frequent  micturition  with  more  or  less  interference  mth 
the  free  performance  of  the  act.  In  the  spasmodic  variety,  which  has  some- 
times been  described  as  contracture  of  the  vesical  neck  (D  e  1  a  f  o  s  s  e),  there 
is  an  irregular  or  spasmodic  action  of  the  niuscles  at  the  neck  of  the  bladder  or 
'^stammering"  (Page  t),  at  the  commencement  of  or  during  micturition.  This 
variety  is  not  necessarily  associated  with  enlarged  prostate.  The  mucous 
variety  is  associated  with  enlarged  prostate  and  is  characterized  by  a  hyper- 
phustic  thickening  of  the  mucous  membrane  and  submucous  connective  tissue 
at  the  apex  of  the  trigonum  and  between  the  lateral  lobes,  in  lateral  enlai^ge- 
ment.  It  may  form  a  valve-shaped  flap  at  the  urethrovesical  orifice.  Muscular 
bar  or  limited  hypertrophy  at  the  trigonum  consists  of  the  formation  or  aggre- 
gation of  muscular  tissue  due  to  a  conservative  effort  on  the  part  of  nature  to 
em[)ty  the  pouch  which  fornLs  behind  the  prostate  in  cases  of  enlargement  of  the 
latter,  in  which  urine  tends  to  collect  (Reginald  Harrison).  The  treat- 
ment of  the  spasmodic  variety  consists  in  the  administration  of  remedies  directed 
to  the  uric  acid  diathesis  which  is  usually  associated  with  it,  and  in  the  employ- 
ment of  a  two-grain  to  the  ounce  nitrate  of  silver  solution,  applied  by  means 
of  a  deep  urethral  syringe  to  the  hypersensitive  prostatic  urethra.  In  the 
other  two  varieties  the  treatment  is  the  treatment  of  the  prostatic  enlargement 
on  which  they  depend  (see  I^nlarged  Prostate,  page  333). 

Tumors  of  the  Bladder  and  Prostate.— All  tumors  of  the  bladder, 
whether  l^enign  or  malignant,  have  a  tendency  to  assume  a  polypoid  or  villous 
character.  The  reason  for  this  is  not  apparent.  By  some  it  is  thought  to  be 
due  to  the  alterations  in  shape  which  the  organ  undergoes  when  it  is  full  and 
contracting  and  to  the  consequent  changes  in  support  of  the  base  of  the  gro\iih. 
By  others  it  is  attributed  to  some  inherent  congenital  tendency  in  connection 
with  its  development  from  the  allantois. 

Papilloma. — True  paj)ill()nia  should  not  be  confounded  with  tumors  of  the 
bladder  which  simply  have  a  papillomatous  or  villous  surface.  Papillomas  are 
generally  single  and  sessile,  though  they  may  be  multiple  and  pediculated. 
The  most  common  form  is  a  typic  cauliflower  growth,  the  base  or  pedicle  being 
distinctly  circumscribed  and  having  a  number  of  villous  branches  projecting 
froiri  the  mucous  membrane  of  the  bladder.  In  the  multiple  pediculated  variety 
the  paj^illae  occur  separately  or  in  groups  and  spring  directly  from  the  nmcous 
membrane.  In  sessile  growths  tlie  papillae  lie  close  to  the  surface.  A 
special  form  is  described  which  undergoes  transformation  into  a  malignant 
(sarcomatous)  growtli  (T  h  o  m  j)  s  o  n  ,    Harrison). 

Mucous  and  Fibrous  Polypi  (Myxoma  and  Myxofibroma). — MA'xomas 
are  generally  single  and  resemble  nasal  polypi.  Myxofibromas  are  essentially 
true  fihronias  which  luue  become  jjediculated  and  undergo  a  mucoid  transfor- 
mation, resulting  in  fibrous  ix)lyi)i. 
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Myoma. — This  growth  U  made  up  of  muscular  fibers  and  connective  lipsuo. 
It  is  generalty  single  and  partially  pediculated.  It  may  attain  the  size  of  ii  small 
orange. 

Sarcoma. — This  belongs  to  the  class  of  tumors  of  the  bladder  to  which  tlie 
name"  intermediate  transitional"  has  been  given  by  Sir  Henry  T  li  o  in  p- 
son  for  the  reason  that  they  present  features  intermediate  between  beiiijrii 
papilloma  and  sarcoma  (ride  supra). 

Carcinoma. — Clinically  cancer  of  the  bladder  may  l>c  tlivided  into  (I) 
primar\'  carcinoma;  (2)  degenerated  papilloma.  It  may  also  occur,  timusii 
rarely,  as  a  metastatic,  or  as  a  seeondarj'  deposit  from  the  uitestine,  jmisiate. 
or  uterus.  It  is  more  common  in  women  than  in  men  and  is  very  unusual  before 
the  age  of  forty.     Primary  carcinoma  ia  found  as  an  infiltration  of  the  bladder 


Fio.  022.— Terr  or  P*nu«Mi 


*all :  it  probably  has  its  origin  in  the  mucous  membrane  and  is  of  the  s(]U!ini"i 
'tlleii  variety.  It  is  sessile  and  projects  into  the  bladder,  ricenitidii  sets 
Parly  and  a  deposit  of  lime  salts  forms  on  the  ulcerated  surface.  lAteiisi 
iniiltiation  of  the  surrounding  and  underlying  tissues  occurs.  The  tn(:i)iiiiin 
nmst  fre<]uently  attacked.  It  occasionally  commences  at  the  oriii(<'s  of  t 
ureten*. 

In  degenerated  papilloma  (papillary  carcincmia)  the  gross  ap[)car:inees  ;i 
thnee  of  a  pure  papilloma.  The  microscope,  however,  reveals  rarcinomatn 
areas,  probably  the  result  of  degenerative  changes  in  the  i)edirle.  Kxlonsion 
these  orcurs  as  an  infiltration  at  the  base,  the  tumor  retaining  superficially  t 
appearance  of  a  papilloma.  The  so-called  relapsing  papilloma  beloii;rs  to  t! 
class. 
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Symptoms  of  Tumor  of  the  Bladder. — ^Myxoma  occurs  most  frequently 
in  children,  and  in  some  instances  it  is  believed  to  be  congenital.  Hemorrhage, 
cystitis,  and  pain  are  common  to  most  tumors  of  the  bladder.  The  bleeding 
is  most  noticeable  after  urination,  when  the  pressure  is  relieved  and  the  bladder 
contracts;  also  after  the  passage  of  an  instrument,  though  a  severe  attack  may 
take  place  during  sleep.  It  is  more  abundant  than  hematuria  from  other 
causes  (stone  in  the  bladder,  renal  calculus,  ulceration  of  the  surface  of  a  hyper- 
trophied  prostate).  As  the  disease  advances  the  hemorrhage  becomes  more 
frequent  and  severe.  The  bladder  may  become  filled  with  clots,  retention  and 
vesical  tenesmus  resulting. 

Growths  may  occur  about  the  ureteral  orifices  and  give  rise  to  hydro- 
nephrosis and  pyonephrosis. 

If  the  hematuria  occurs  in  a  young  patient,  is  only  occasionally  observed, 
and  the  recurrences  cover  a  space  of  years,  a  papilloma  is  most  probably 
present.  Cystitis  may  occur  later  in  the  case;  this  depends  on  the  position  of 
the  growth  and  is  due  to  the  interference  with  the  function  of  the  bladder,  and 
to  the  retention  of  urine.  Except  in  carcinoma  the  pain  is  due  merely  to  the 
accompanying  cystitis. 

Diagnosis. — This  is  made  on  the  special  characteristics  of  the  hemorrhage, 
the  pain  and  disturbances  of  mictuntion,  the  evidences  afforded  by  the  ex- 
amination of  the  urine,  and  the  results  of  cystoscopic  examination. 

Renal  hemorrhage  is  to  be  excluded  by  the  absence  of  renal  colic.  The 
smoky  urine  so  frequently  observed  in  cases  of  bleeding  from  the  kidneys  is 
rarely  observed  in  cancer  of  the  bladder.  In  malignant  disease  the  pain,  as  a 
rule,  precedes  or  accompanies  the  first  appearance  of  blood,  while  in  papilloma, 
the  development  of  cystitis  being  delayed,  hemorrhage  may  be  present  for  a 
long  time  before  pain  is  complained  of.  The  pain  is  not  usually  aggravated  by 
exercise,  as  in  stone  in  the  bladder.  Frequency  of  micturition  is  not  increased 
at  night,  as  in  prostatic  hypertrophy.  Digital  exploration  by  the  rectum 
furnishes  but  little  evidence,  particularly  in  the  case  of  benign  growths.  Nega- 
tive evidence  furnished  by  the  sound  should  not  lead  to  a  final  decision.  Cal- 
careous material  on  the  surface  of  both  malignant  and  benign  growths  may  be 
discovered  by  this  instrument.  In  the  female,  however,  the  urethra  may  be 
dilated  and  the  presence  of  a  tumor  demonstrated  by  actual  touch.  In  the 
latter  also  opportunity  for  ocular  inspection  is  sometimes  furnished  by  the 
protrusion  of  the  tumor  from  the  urethra.  Cystoscopy  with  air  distention 
(B  r  i  s  t  o  w)  is  of  ser\'ice  in  making  the  diagnosis.  With  water  distention  the 
examination  is  likely  to  prove  unsatisfactory,  on  account  of  the  bleeding  excited 
and  the  consequent  cloudiness  of  the  fluid  in  the  bladder.  Suprapubic  section 
is  indicated  in  the  male.  Digital  examination  is  justifiable  in  some  obsciue 
cases. 

Frap:ments  of  villi  and  bits  of  tissue  from  the  carcinoma  are  frequently 
found  in  the  urine.  For  the  identification  of  these  the  urine  is  placed  in  a 
vessel,  and  when  a  sediment  is  deposited  the  urine  is  decanted  and  the  sediment 
repeatedly  washed,  until  free  from  all  traces  of  blood.  It  is  then  examined 
microscopically  for  evidences  of  the  suspected  growth.  Even  in  cases  of 
indubitable  carcinoma  the  presence  of  so-called  cancer  cells  is  rarely  detected 
in  the  urine.  The  presence  of  renal  casts  does  not  exclude  the  bladder  as  the 
cause  of  the  hemorrhage.    These  may  be  due  to  a  complicating  kidney  lesion. 


THE   BLADDER  319 

Prognosis. — The  progress  of  bladder  growths  is  usually  slow.  In  benign 
growths  death  results  from  repeated  hemorrhages  and  complicating  cystitis  and 
nephritis.  In  malignant  disease  exhaustion,  hemorrhage,  and  extension  or 
metastases  kill  the  patient.  The  average  length  of  life  after  the  first  appear- 
ance of  the  symptoms  is  from  three  to  five  years. 

Treatment. — Removal  of  the  growth  constitutes  the  only  available  method 
of  cure.  The  hemorrhage  may  be  temporarily  checked  by  long-continued 
irrigation  of  the  bladder  (W  a  t  s  o  n).  Vesical  tenesmus  due  to  the  presence 
of  clots  should  be  held  in  check  by  opirnn,  and  when  the  pressure  of  these  has 
served  to  arrest  the  hemorrhage  they  may  be  evacuated  by  irrigation  through 
a  large  catheter  by  means  of  a  normal  salt  solution  at  115°  F.,  or  a  lithotrity 
evacuator  may  be  employed.  In  the  operative  treatment  the  suprapubic  route 
with  Trendelenburg's  position  is  to  be 'preferred. 

Distinctly  pediculated  growths  may  be  burned  away  close  to  the  bladder 
wall  with  the  Paquelin  cautery  or  a  suitable  cautery  clamp  may  be  em- 
ployed (Watson's).  Grouped  papillomas  are  best  curetted  to  their 
common  base  and  the  bleeding  points  of  the  latter  touched  with  the  Paque- 
lin cauter>'.  Infiltrating  growths,  with  the  exception  of  myomas,  require 
resection  of  the  bladder  wall,  including  an  area  of  apparently  healthy  tissue  at 
least  a  quarter  of  an  inch  Ijeyond  the  growth.  Even  in  cases  in  which  the 
disease  cannot  be  radically  exterminated  much  relief  may  be  afforded  by  thor- 
oughly curetting  and  permanently  draining  the  bladder. 

Cancer  of  the  Bladder. — This  is  of  greater  surgical  interest  from  the 
dia^ostic  than  from  the  therapeutic  standpoint,  since  operations  heretofore 
instituted  for  its  cure  (partial  or  typic  cystectomy,  T  u  f  f  i  e  r)  have  proved 
unsatisfactory. 

Cancer  of  the  Ureters. — This  occurs  at  one  or  the  other  of  the  terminal 
orifices  of  the  ureters  and  is  of  surgical  interest  only  in  connection  with  cancer 
of  the  bladder  or  the  kidney. 

Stone  in  the  Bladder. — Any  concretion  which  the  bladder  is  unable 
to  expel  by  its  natural  efforts  may  be  properly  denominated  a  stone  in  the 
bladder. 

Chemical  Characteristics. — Though  certain  organic  substances,  such  as 

cystin,  xanthin,  and  indican,  may  be  deposited  in  the  shape  of  calculi,  these  are 

rare.    Concretions  conrntionly  contain,  as  their  principal  ingredients,  either 

uric  acid  and  its  salts,  oxalate  of  lime,  or  phosphates  and  carbonates,  those 

b^ing  sometimes  combined  with  urate  of  ammonia.     A  calculus  may  belonf^: 

p&rtly  in  one  of  these  groups  and  partly  in  another.     Vesical  stones  also  contain 

>iiminous  substances  which  act  as  a  skeleton  in  which  the  salts  are  deposited. 

All  true  calculi  contain  one  or  more  nuclei  and  concentric  lavers  of  the 

Herial  of  which  the  calculus  is  composed.     The  nucleus  may  consist  of  the 

anic,  cr>'8talline,  or  other  constituents  of  the  urine;  or  it  may  l>e  a  foreip:n 


-Xtiology. — Calculous  disease  seems  to  follow,  to  some  extent,  geop^raphic 

,  €.  g,,  India  and  in  Egypt;    North  America  is  comparatively  exempt. 

is  also  thought  to  play  a  certain  role  in  the  causation.     Diet  and 

it  have  a  very  decided  influence  on  the  occurrence  of  uric  acid  and  oxalate 

stones;  this  is  particularly  true  of  the  last  named.     Diathesis,  or  certain 

encies  peculiar  to  the  individual,  favors  its  occurrence  (e.  j/.,  gouty  pre- 
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disposition:  hepatic  disease).  Phosphatic  stones  are  usually  the  result  of 
Kx-al  processes.  Alkaline  fermentation  of  the  urine  from  chronic  cystitis,  the 
result  of  retention  from  enlarged  prostate  or  stricture  in  which  cn-stals  of  triple 
phosphate:;  as  well  as  other  alkaline  salts  are  thrown  down,  figures  in  the 
etiolog>-.  These  precipitates  become  deposited  in  the  gelatinized  pus.  and  after 
UTidergoing  certain  changes  agglomerate  into  a  mass  which  l^ecomes  the 
nufleu-s  of  the  .ful>rfequently  developed  calculus.  Or.  the  retention  may.  though 
rarelv.  Ije  the  rejiult  of  aionv  of  the  bladder.  In  addition,  obstructive  con- 
dition.s  may  lead  to  stone  without  the  occurrence  of  alkaline  fermentation. 
cr>'siaLs  or  small  renal  calculi  Ijeing  retained  with  residual  urine  and  forming 
tlie  starting-prjint  for  a  larger  concretion. 

Symptoms. — A  stone,  or  even  a  number  of  stones,  may  remain  in  the 
bladder  for  a  considerable  time  without  causing  discomfort.  On  the  other 
hand,  a  sinrfe  small  concretion  may  be  the  occasion  of  great  suffering  which 
remains  unrelieve«J  until  the  patient  undergoes  an  operation  for  its  removal. 
In  some  ca.se<  the  patients  are  the  subjects  of  exacerbations  of  acute  suffer- 
incr.  the  stone  coming  in  contact  with  the  sensitive  vesical  neck  during  these 
intervals.  I'sually .  however,  a  few  or  all  of  the SAHiptoms  are  present  in  a  more 
or  less  marked  degree.  The  most  characteristic,  though  not.  as  a  rule,  the 
first  symptom,  is  pain,  aggravated  by  motion,  or  during  and  after  mietiuition. 
This  may  vary  from  a  mere  sense  of  discomfort  and  weight  in  the  perineum 
to  a  severe  and  lancinating  pain,  referred  to  the  urethra,  rectiun,  or  testes, 
or  radiating  down  the  thighs.  At  the  end  of  urination  the  pain  is  referred  to 
the  jrlans  i)enis,  the  patient  dragging  on  the  organ  to  relieve  the  discomfort. 
In  children  this  leads  to  lengthening  of  the  prepuce.  Sharp  spasms  of  pain 
and  vesical  or  rectal  tenesmus,  the  latter,  in  children  particularly,  causing 
prolapsus  ani,  sometimes  occur.  Increased  frequency  of  micturition, 
s<^)niotinies  amounting  to  a  call  every  few  minutes,  and  aggravated  by  motion, 
is  a  symptom  of  imiK)rtanee.  When  the  stone  rolls  over  the  urethro vesical 
r)rifi((\  there  will  ])e  a  sudden  stoppage  of  the  urine  in  the  midst  of  the  flow, 
affonipanied  by  pain.  In  old  persons  in  whom  a  postprostatic  pouch  exists 
and  the  stone  lies  at  a  greater  distance  from  the  vesical  neck,  this  symptom 
will  rarely  l)e  ol>serve<l. 

Hematuria  from  injury  to  the  bladder  wall  is  a  somewhat  frequent  s\Tnp- 
toni.  Cystitis  commonly  develops  as  a  complication;  the  urine  becomes 
niixe<l  with  pus  and  bladder  epithelial  cells,  and  oxalate  of  hme  or  uric  acid 
crystals  are  found  on  microscopic  examination.  These  are  also  found  before 
the  development  of  cystitis,  occurring  intermittently  or  in  '* showers."  With 
the  occurrence  of  alkaline  urine  crystals  of  triple  phosphates  replace,  as  a  rule. 
the  uric  acid.  Pus  is  most  almndant  when  there  is  ulceration  of  the  bladder 
walls,  thoufrh  it  is  present  in  considerable  (juantities  when  this  condition  is 
absent.  Alkalinity  of  the  urine  causes  changes  in  the  condition  of  the  pus, 
which  becomes  stringy  and  clings  to  the  bottom  of  the  ve5i«el.  Albtunin  in 
small  (juantities  may  he  present  with  pus  or  blood,  independently  of  a  kidney 
lesion.  Priapism  occurs,  particularly  in  the  young,  from  congestion  of  the 
vesical  neck.  Reflex  pains  of  a  neuralgic  character,  referred  to  a  distant  part 
(hips,  thitrlis,  leg,  and  specially  the  great  toe  and  ball  of  the  foot,  and  the 
shoulders  and  arms),  occur  occasionally. 

Diagnosis. — Cystitis,  tuberculosis,  and  tumors  of  the  bladder  and  prostate 
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are  most  likely  lo  Ije  mistaken  for  atone.  Physical  examination  is  absolutely 
necea8ar\'  to  a  correct  <lia^oe<is.  This  includes  (1)  exploration  with  the  sound; 
(2)  exploration  with  ihv  B  i  g  e  1  o  w  or  other  form  of  lithotrity  evacuator;  (IJ) 
the  uae  of  the  cy«toscope. 

I ,  In  cxplonilion  of  the  bladder  with  the  sound  or  Thompson's 
enuxher  (Fiff.  623)  the  patient  is  placed  in  the  horizontal  position,  with  the 
hem)  low  ami  the  hips  elevated.  The  rectum  should  be  empty.  Anesthesia 
should  be  employed,  wheii  practicable,  particularly  where  a  previous  examina- 
tion has  been  negative.  A  few  drops  of  a  5  per  cent  solution  of  cocain  in  the 
proalBlic  urethra  and  at  the  vesical  neck,  may  be  used  at  the  first  exaiiiiniition. 
If  (cencral  anesthesia  is  employed,  the  surgeon  should  be  prepared  In  art  on 
the  tliapiosis  thus  established  and  remove  the  stone.  The  blatlder  tihould  !« 
irrigated  with  a  boric  acid  solution  and  Ijetween  three  and  four  ounces  of  this 
flowed  to  remain.  Every  portion  of  the  organ  is  to  be  thoroughly  and  ^^ys- 
lematieally  explored,  particular  attention  being  directed  in  cases  of  enlarged 
prostata  to  the  postprostatic  pouch,  which  may  be  reached  by  complete  rot;i- 
Uoii  of  the  instrument,  the  catching  of  its  point  being  avoided  b>'  dei)reR,fing 
its  handle  between  the  thighs,  when  neces.sary.  The  searcher  should  lie  at 
first  parrieil  directly  to  the  fundu.<*,  where  the  stone  is  usually  found.  In 
examining  the  lateral  walls  the  handle  of  the  sound  should  be  carried  to  the 
(^posite  side  and  the  bladder  wall  repeatedlj'  tapped  by  the  tip  of  the  instru- 
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■Mnt  a^i  it  is  withdrawn.  With  a  stone  lodged  in  the  postprostatic  pr>uch  the 
^iiiKrrin  the  n^'tuni  may  lift  it  wilhin  reach  of  the  searcher.  By  the  use  of  the 
fi'tioirite  an  accurate  measurement  of  the  stone  may  be  made.  Sweeping  the 
ffomt  of  the  wjund  over  tlie  surface  of  the  calculus,  howe\'er,  wilt  give  a  fair 
«elifDale  of  its  size. 

2.  The  introduction  of  the  lithotrite  evacuating  tulie  having  the  viicnum 
bulfi  aitschod  as  n  searcher,  with  suction  to  bring  the  stone  against  the  end  of 
*i>e  tulie.  has  been  employed  (H  i  g  e  I  o  w). 

3,  The  employment  of  the  cyHtosco[>e  in  the  tiands  of  one  skilled  in  its  use 
'"■■>"  be  of  value.  Direct  di}^tal  exploration  made  through  the  dilated  urethra 
I**  iwomen.  and  by  means  of  a  i)erinea]  iiicLvion.  or  a  suprapubic  cysdiloTny 
in   nkVD.  Is  juBtifiable  in  doubtful  caaes. 

TrMtmeol.  — Tlic  inimwliate  treatmcnl  of  stone  in  the  bladder  resolves 
'*^^If  into  (1)  solvent  measures:  (2i  operative  measures.  The  first  mny  Iw 
"***»> i.'we'l  in  a  few  wordti.  Attempts  to  di.ssolvc  the  stone,  either  by  the 
»**n»i ni^ ral iiMi  of  solvent  agents  by  the  stomach,  or  by  injections  into  the 
I'Wlalvr.  have  given  but  indifferent  rtsult«.  I.ithia  salts  (Gar  rod)  and 
PJP^raan  (V  o  g  t)  have  imdoubted  solvent  properties  in  the  ease  of  urit  acid. 
^"•5  Ijwl  nante>l  is  given  in  doses  of  IS  grains  daily  anil  i.i  injected  into  ihe 
v***!*!^  in  a  I  nr  2  per  cent  solution.  I'rotropin  and  uriccdin  are  also  useful 
iw  thrir  antiseptie  tffect.     With  the  existence  of  cvstitis  and  ammoniac  urine, 
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the  calculus  is  soon  encrusted  with  a  layer  of  the  mixed  phosphates  and  further 
solvent  action  is  prevented. 

Relapse  may  occur  after  cure  from  (1)  a  persistence  of  the  diathesis;  (2)  suc- 
cessive escape  of  stones  from  the  kidney;  (3)  persistence  of  the  local  conditions 
on  which  the  calculus  depended,  as,  for  instance,  obstructive  disease,  chronic 
cystitis,  and  alkaline  fermentation  of  the  urine;  (4)  retention  of  a  fragment. 

Preparation  of  the  Patient  for  Operation  for  Stone  in  the  Bladder.— 
Whatever  operative  procedure  is  decided  on,  certain  precautionary  measures 
are  highly  conducive  to  a  successful  result. 

The  General  Health. — The  patient,  if  feeble,  should  be  put  to  bed  and 
efforts  made  to  increase  his  body  resistance  by  diet,  which  should  consist 
largely  of  milk;  easily  digested  food  should  be  selected  for  the  dietar>%  and 
alcoholic  stimulants  used  only  moderately,  if  at  all.  The  bowels  should 
receive  attention.  Of  purely  medicinal  measures,  the  administration  of 
strychnin  and  digitalis,  and  perhaps  quinin  and  iron,  in  addition,  is  the  most 
important. 

Examinations  of  the  Urine. — These  should  be  made,  with  the  view  of 
determining  the  capacity  of  the  kidneys  for  cany^ing  on  their  function  of  the 
elimination  of  urea  and  other  excretor>'  products,  and  for  the  presence  of  sugar, 
albumin,  casts,  and  ammoniac  or  putrid  conditions.  If  the  daily  amount  of 
urea  eliminated  is  small,  and  tube  casts  or  albumin  are  present  indicative  of 
degenerative  disease,  water  (Poland,  (^eneva,  or  Clysmic  water)  and  milk  in  lai^ 
quantities  should  be  administered.  Medicinal  agents  calculated  to  raise  the 
blood-pressure  and  clear  the  tubular  structure  of  the  kidneys  of  the  debris 
of  degenerate  epithelium  (digitalis,  caffein)  are  indicated. 

Antiseptic  Preliminary  Treatment  of  the  Bladder. — This  is  of  prime 
importance  and  should  never  be  neglected  in  cases  of  putrid  or  even  cloudy, 
alkaline  urine.  Antiseptic  irrigation  of  the  bladder  following  the  twice-daily 
removal  of  residual  urine,  should  l^e  practised.  Solutions  of  borax  or  boric 
acid  (one  dram  to  the  pint),  and  of  permanganate  of  potash  (1  :  1000),  may  be 
used  as  irrigating  fluids,  and  occasionally  a  weak  solution  of  nitrate  of  silver 
(one-half  grain  to  the  ounce)  will  be  beneficial.  Very  weak  solutions  of  nitric 
acid  are  useful  in  strongly  ammoniac  urine  containing  the  triple  phosphates. 
The  irrigation  should  be  carried  on  through  a  double-current  catheter  and  great 
care  should  be  exercised  to  avoid  distention  and  consequent  spasm.  If  this 
hitter  occurs  in  spite  of  evcr\'  care  the  irrigations  must  be  suspended  and  rectal 
suppositories  of  opium  and  belladonna  used. 

The  local  measures  are  to  be  supplemented  by  the  internal  administration 
of  drugs  calculated  to  impart  an  antiseptic  quality  to  the  urine  itself,  such  as 
urotropin,  boric  acid,  salol,  the  salicylates,  benzoates,  and  sandalwood  oil. 

If  these  preliminary'  measures  are  inapplicable  in  the  individual  case,  or 
inefficient  on  account  of  the  great  sufTering  of  the  patient  and  an  extremely 
septic  condition  of  the  urine,  the  operation  must  be  undertjiken  at  once. 

Operations  for  Removal  of  Vesical  Calculi. — The  operations  employed 
at  the  present  day  for  the  removal  of  vesical  calculi  are  (1)  suprapubic  lithotomy; 
(2)  lithotrity.  The  operation  of  median  lithotomy  formerly  employed  for  the 
removal  of  small  stones  has  given  place  to  lithotrity.  Lateral  lithotomy  has 
likewise  been  j)ractically  abandoned.  A  stone  requiring  removal  by  a  cutting 
operation  is  best  dealt  with  by  the  suprapubic  route. 
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direct  mortality  of  the  latter  is  small, 
Cad  ^c). 

Lithotrity. — The  patient  is  placed  on  bis  baiek  -ktiL  r^  Tnny 
and  a  sand  pillow  ^x;nc*ath  the  hips.    The  bbdder  k  irrgtagi  : 
and  about  0  ounc(»s  of  fluid  left  in  the  viscus.    The  litbocriit  j* 
o[x;ratif>n  Ixjin^  commence<l  with  the  instrument  in 


It  is  znAuhLj  zrMszr  i 
right  poatkiQ  ks  n  siz^  t 
weight    aJoDs  tbt    *:*r;it 
leache^F  the  prc»?CA.ijt  -iz«y^m 
the  handle  i«  s 
the  Ijeak  noT 
of  the  bladder   Fuc,  '.  Js       I 
case  of  an  er:Iargfti   rc-:tfciij 
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handle  mav  rwrair?-  t*:  *t*  ^^rosi 

ably  depressed:  tic 

into  the  rectun.  elat 

under  thej?e 

in  the  bladder  the  irs^n^ues  £ 

held  gently  in  the  Lini  aad  al- 

loweil   to    glide   CAsi-v   <>vn 


I  m 


and 
siih 


trigonum  until  it  en^Asnzess  the 

stone.  It  is  now  rumcd 
from  the  calculus,  opeoed 
then  rotate^l  toward  the  >toa 
the  expectation  that  the  latter  will 
fall  Ixjtween  its  jaws.  Should  it 
fail  tf)  do  so.  several  maneuvers 
are  recommended.  With  the  jaws 
of  the  lithotrite  open  the  stone  is 
sought  by  turning  the  instrument 
first  to  one  side  and  then  to  the 
other,  the  direction  of  the  beak 
})eing  changed  by  tilting  it  at  dif- 
erent  angles. 

The  proper  operating  area  in 
lithotritv  is  at  or  l)evond  the  cen- 
ter  of  the  cavity  of  the  bladder; 
in  opening  the  instrument  after 
intnxluction,  care  nmst  l>e  taken 
tliat  the  male  blade  does  not  im- 
pinge against  the  vesical  neck. 
Wlicn  the  stone  is  lodged  in  the  nciglil^orhocxl  of  the  latter,  however,  this  may 
h(»  liiiavoidablo.  All  movements  of  the  manipulation  must  be  executed 
smoothly,  in  order  to  jivoid  unneeessar}'  jarring  of  the  sensitive  vesical  neck. 
The  st on(i  hein^r  seize<l,  the  button  connecting  the  screw  is  locked  and  the 
latter  gradually  turned  until  a  seeure  grasp  is  felt  on  the  stone,  which  is  then 
nioverl  about  in  onler  to  make  sure  that  a  fold  of  nmcous  membrane  is  not 
ineluded.     In  a  trabeeulated  bladder  this  mav  easilv  occur. 


Fid.  024.      Dawiiarn'm    Ai'Fakahh  for  Sr-pRAPunic 

I>RAINA<JK    OK    TIIK    Ht.AltUt.H    '  .M<>I>IHKI>). 

1.  P'ountairi  fyriuKv.;  2,  -hut-off  vtn-V,:  '.\,  T-oori- 
nection;  4,  trap  iria<l**  l»y  (oiJjrifC  th«*  nil»l*«fr  outlet 
tube  on  itself  and  M*<MirinK  it  with  adlH^hivu  planter; 
ft,  rathr-ter  passing  tiiroufcit  tlie  wall  of  the  perforated 
outer  tube  7,  wliirli  pa—^*.«  t}irouff}i  fh**  -U|>rar»uhie 
«»P<'tiinK  and  re-tn  in  the  Madder;  t\,  Wolfe  bottle  for 
oolleetinK  the  urine;  S,  bottle  in  whirh  tube  7,  in- 
tended to  carry  off  the  tirine  in  ea^**  th#*  apfmratuH 
fails  to  work  from  bl(K-kinK  "f  'he  eath*'ter  or  any 
other  rea»«»n.  terTninaf*""*;  Ki,  rweptacle  for  disfharKOM 
of   water  from  apparatus. 
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are  carried  on  by  quickly  and  forcibly  compressing  the  bulb  so  as  to  drive  about 
two  ounces  of  the  fluid  into  the  bladder,  and  then  relaxing  the  pressure.  The 
return  flow  of  the  fluid  brings  with  it  the  crushed  fragments.  When  no  more 
debris  is  evacuated,  and  the  presence  of  fragments  is  announced  by  the  clicking 
of  these  against  the  evacuating  tube  during  the  washing,  the  tube  is  with- 
drawn, and  the  process  of  crushing  followed  by  evacuation  of  the  fragments 
repeated. 

In  the  after-treatment  the  patient  is  kept  in  bed  for  a  few  daj's,  placed  on 
a  liquid  diet,  and  sufficient  morphin  is  given  hypodermically  to  relieve  pain. 
If  fever  is  present  from  10  to  15  grains  of  salicylate  of  soda  should  be  given. 
For  the  accompanying  cystitis,  urotropin  in  5-grain  doses  ever\'  four  hours  is  to 
be  prescribed.  If  the  urine  is  diminished  in  quantity,  1 5-grain  doses  of  diuretin 
every  three  or  four  hours  should  be  given.  If  the  cystitis  does  not  yield,  the 
bladder  is  to  be  irrigated  two  or  three  times  a  day  with  warm  boric  acid  solution. 
The  bladder  should  be  thoroughly  w^ashed  out  with  the  evacuator  at  the  end 
of  a  week  to  insure  removal  of  all  fragments. 

Treatment  of  Stone  in  the  Bladder  in  the  Female. — If  the  stone  does 
not  exceed  three-fourths  of  an  inch  in  diameter  it  mav  be  removed  bv  dilatation 
of  the  urethra.  Larger  stones  are  best  dealt  with  by  lithotrity  or  lithotomy. 
In  performing  the  latter  the  surgeon  has  the  choice  of  the  vaginal  route,  which 
is  seldom  used  at  the  present  day  on  account  of  the  dangers  of  vesicovaginal 
fistula,  and  the  suprapubic  route.  The  latter  is  available  for  all  stones  too 
large  for  removal  by  dilatation  and  too  hard  for  crushing.  In  performing 
suprapubic  lithotomy  in  the  female,  the  air  or  fluid  for  distending  the  bladder 
is  prevented  from  escaping  by  pressure  with  the  finger  against  the  urethral 
orifice. 

Extra=vesical  Urinary  Calculus.— Urethral  Calculus.— Urethral  cal- 
culi are  rarely  formed  primarily  in  the  urethra.  They  are  usually  formed 
either  in  the  kidneys  or  in  the  bladder  and  are  arrested  either  at  the  prostatic 
sinus,  the  membranous  urethra  just  behind  the  triangular  ligament,  the 
peno-scrotal  angle,  the  fossa  navicularis  (points  of  physiologic  narrowing), 
or  behind  a  stricture.     Several  stones  mav  coexist.     Urethral  calculi  may 

ft.  • 

escaj)e  through  the  meatus  or  remain  for  years  without  giving  rise  to  serious 
trouble,  slowly  enlarging  in  the  meanwhile;  or  they  may  produce  ulceration, 
urinary  fistulas,  and  spontaneous  expulsion  through  the  latter.  They  may 
c()mj)letely  or  partially  fill  the  urethra  and  produce  retention,  or  incomplete 
obstruction,  the  urine  dribbling  away. 

The  symptoms  varv-  greatly,  from  those  due  to  sudden  impaction  and  pain- 
ful stoppage  of  the  stream  of  urine  to  those  of  irritation  and  partial  obstruction. 
If  in  the  i)rostatic  urethra  or  partially  within  and  partially  without  the  vesical 
neck,  vesical  tenesmus  and  irritability  may  be  present. 

The  diagnosis  is  easily  established.  All  parts  of  the  urethra  are  accessible. 
either  externally  or  through  the  rectum,  for  manipulation,  and  a  sound  passed 
througli  the  urethra  will  determine  the  fact  that  a  foreign  body  found  in  the 
urethra  is  calcareous. 

The  treatment  consists  of  systematic  attempts  to  expel  the  calculus  by  the 
patient's  own  efi'orts.  This  may  be  accomplished  by  the  aid  of  an  overfilled 
bladder,  a  hot  bath,  and  a  full  opiate.  The  patient  commences  the  act  of 
urination,  checks  it  suddenly  by  compressing  the  urethra,  and,  when  the  latter 
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18  dfafrffnH^  and  moxe  room  afforded  for  the  passage  of  the  stone,  releases  the 
lueihral  comprearicmy  at  the  same  tune  makmg  a  vigorous  expulsive  effort 
(K  e  y  6  b). 

The  above  maneuver  failing,  resort  must  be  had  to  surgical  interference. 
TUs  conaiflts  in  attempting  to  force  the  calculus  toward  the  meatus  by  manipu- 
lation; if  aoft,  it  is  crushed  in  9Uu,  by  pressure  from  without;  the  fragments 
are  washed  out  by  the  next  flow  of  urine.  A  full-sized  sound  may  be  used  to 
dilate  the  urethra;  this,  when  suddenly  withdrawn,  is  sometimes  followed  by 
an  over-forcible  propulsion  of  urine  which  may  result  in  dislodgment  and  escape 
of  the  stone.  A  Thompson  divulsor  (Fig.  586,  C)  may  be  carried  past 
the  calculus,  its  blades  separated  and  then  closed  again;  the  calculus  falls 
between  the  blades  and  is  grasped  and  withdrawn  with  the  instrument. 

Several  special  inatniments  have  been  devised  for  the  removal  of  urethral 
calculi.  Among  the  best  are  the  alligator  forceps,  curved  and  straight  (Fig. 
586,  A),  and  Leroy  d'Etiolles's  urethral  scoop  (Fig.  586,  B).  If 
dee|dy  placed  (posterior  to  the  constrictor  urethrae  muscle)  a  stone  in  the 
uretiura  may  be  pushed  into  the  bladder  and  dealt  with  subsequently  by 
litholapaxy.  finally,  an  incision  may  be  made  directly  down  on  it  and  the 
slone  removed  through  the  opening. 

Stone  in  the  Ureter* — ^lihis  has  its  origin  in  the  calicos  or  pelvis  of  the 
kidney,  and  if  of  large  siie  or  irr^ular  surface  it  becomes  arrested  in  the  ureter. 
The  points  where  the  stone  is  most  frequently  arrested  are  (1)  the  junction  of 
the  pelvis  and  ureter;  (2)  two  inches  below  the  above  point;  (3)  at  or  near  the 
pdvic  brim;  (4)  in  that  portion  of  the  ureter  which  passes  between  the  muscular 
and  the  mucous  coat  of  the  bladder  wall  just  before  the  tube  terminates  in  the 
cavity  of  the  bladder. 

Morris, ina  study  of  12  cases  in  which  the  position  of  impaction  was 
discovered  poet  mortem,  found  the  lower  end  of  one  ureter  to  be  the  seat  of 
impaction  in  5  cases,  the  upper  end  of  the  ureter  in  3  cases,  an  inch  or  less 
from  the  veacal  orifice  in  3  cases;  in  one  case  three  calculi  were  found  in 
separate  compartments  of  the  same  ureter.  The  position  of  impaction  as  found 
on  operation  in  45  cases  was  as  follows:  within  two  inches  of  the  kidney, 

19  cases;  near  the  vesical  orifice,  15  cases;  near  the  level  of  the  brim  of  the 
pdvis,  11  cases. 

Multiple  calculi  may  exist  and  both  ureters  may  contain  stones  at  the  same 
time.  The  x-rays  will  prove  of  value  in  some  cases  in  locating  calculi  in  any 
of  these  positions. 

The  general  effects  of  ureteral  calculi  are  as  follows:  (1)  those  effects 
due  to  mechanic  obstruction  more  or  less  complete;  these  are  manifested  by 
retention  bdiind  the  calculus,  interference  with  the  function  of  the  kidney  of 
the  same  side,  and,  through  the  reflex  effects  of  irritation,  with  that  of  the 
other  side  as  well,  total  suppression  of  urine  resulting;  (2)  with  absolute  stop- 
page the  resulting  hydroneidirosis  is  followed  by  destruction  of  the  secreting 
portion  of  the  corresponding  kidney;  the  other  oigan  becomes  hypertrophicd 
and  performs  the  functions  of  both;  (3)  with  partial  obstruction  some  urine 
alongside  the  calculus;  hydronephrosis  is  followed  by  inflammatory 
which  finally  lead  to  pyelitis;  this  is  succeeded  m  turn  by  pyone- 
plmnis  and  pydonephritis.  Cihronic  inflammatory  and  degenerative  condi- 
of  the  kidney  structure  may  occur  (parenchymatous  or  interstitial 
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nephritis) ;  (4)  severe  and  prolonged  pain  and  consequent  loss  of  sleep  produce 
a  condition  of  nervous  exhaustion.  The  local  effects  are  the  following: 
(1)  Stretching  of  the  ureteral  walls  and  inflammatory  conditions  which  may 
lead  to  ulceration  and  perforation  followed  by  abscess.  These  abscesses  may 
find  their  way  (a)  along  the  postperitoneal  connective  tissue  upward  into  the 
pleural  cavity  and  finally  through  a  bronchus,  (6)  downward  into  the  pelvis  and 
alongside  the  bladder,  (c)  posteriorly  through  the  muscular  structures,  point- 
ing on  the  surface  of  the  back,  (d)  anteriorly  into  the  peritoneal  cavity,  (e) 
into  some  portion  of  the  intestinal  canal.  (2)  Chronic  inflammatory  conditions 
with  fibrous  thickening  of  the  walls  of  the  ureter,  and  finally  dilatation.  With 
the  occurrence  of  the  latter  the  calculus  may  move  on  under  the  influence  of 
accumulating  pressure  behind  it  and  set  up  the  same  changes  at  another  part. 

The  most  characteristic  of  the  symptoms  of  impaction  of  a  calculus  in  the 
ureter  is  pain  of  a  severe  and  lancinating  character,  felt  in  the  side,  back,  and 
abdomen,  shooting  downward  toward  the  bladder,  scrotum,  and  thigh,  and 
accompanied  by  frequent  desire  to  urinate,  and  nausea  and  vomiting.  The 
severe  pain  occurs  in  paroxysms;  as  the  stone  is  forced  along  the  ureter  it  is 
most  severe,  abating  as  it  comes  to  a  standstill,  and  persisting,  particularly  in 
the  renal  region,  with  more  or  less  severity  as  long  as  the  ureter  is  blocked. 
With  the  occurrence  of  inflammatory  conditions  fever  will  be  present.  With 
the  supervention  of  suppuration,  a  characteristic  temperature  curve  will  be 
observ^ed. 

The  diagnosis  at  the  commencement  is  that  of  simple  renal  coHc.  With 
persistent  return  of  the  symptoms,  and  perhaps  the  existence  of  more  or  less 
disturbance  in  the  interval,  impaction  should  be  suspected.  The  urine  should 
be  examined  for  blood  and  albumin  and  later  for  pus  cells.  The  total  quantity 
for  twenty-four  hours  should  be  saved,  that  from  each  micturition  in  a  separate 
glass,  to  avoid  error.  Obstructive  lesions  of  the  bowels  are  to  be  eliminated. 
Palpation  through  the  vagina  in  the  female  may  assist  in  establishing  the 
diagnosis.  In  the  male  only  the  last  three-fourths  of  an  inch  of  the  ureter  is 
accessible  to  the  finger  in  the  rectum.  In  lean  patients  a  large  stone  may  be 
felt  through  the  abdominal  wall.  A  constant  tender  spot  in  the  course  of  the 
ureter  is  a  suspicious  circumstance.  X-ray  examination  may  show  the  situa- 
tion of  the  stone,  jxirticularly  in  the  case  of  oxalate  and  phosphate  stones. 
The  occurrence  of  hydronephrosis  or  pyelonephrosis  following  an  attack  of 
renal  colic  may  be  due  to  impacted  stone  or  to  a  movable  kidney  with  angula- 
tion of  the  ureter.  Finally,  exploratory'  laparotomy  is  to  be  recommended. 
Ureteral  catheterization  with  a  wax-tipped  catheter  has  been  successfully 
emploved.  The  roughened  surface  of  the  stone  leaves  scratches  on  the  wax 
(Kefly). 

The  treatment  may  be  divided  into  the  purely  medical,  and  the  surgical 
treatment.  The  first  includes  morphin  administered  hypodennically  for  the 
relief  of  pain,  and  a  general  anesthetic  in  urgent  and  exceptionally  severe 
attacks.  Hot  lociil  applications  and  hot  baths  are  useful  to  relieve  spasm  and 
facilitate  the  passage  of  the  stone.  Diuretics  and  specially  the  use  of  large 
quantities  of  water,  are  sometimes  indicated.  Cupping,  followed  by  hot 
fomentations  over  the  kidneys,  is  to  be  employed  to  increase  the  action  of  the 
latter.  The  salts  of  lithia  and  piperazin  are  to  be  administered  during  the 
intervals  of  comparative  rest. 
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renal  portion  into  the  vesical  portion  (Van  Hook).  Two  straight  needles 
are  threaded  with  a  single  strand  of  fine  catgut  and  passed  through  the  entire 
thickness  of  the  proximal  end  of  the  tube  which  has  been  previously  trimmed 
and  split  for  a  short  distance.  This  thread  forms  a  "  bight  *'  by  means  of  which 
the  tube  is  firmly  grasped  (Fig.  627,  A).  The  needles  are  now  passed  into  the 
interior  of  the  ureter  through  the  lateral  opening,  the  length  of  which  should  be 
equal  to  twice  the  diameter  of  the  ureter,  made  for  the  removal  of  the  stone,  and 
they  should  be  made  to  emerge  by  perforating  the  wall  a  quarter  of  an  inch  or 
more  below  (Fig.  627,  B).  By  withdrawing  the  needles  and  pulling  the  strands 
of  catgut  after  them,  at  the  same  time  guiding  the  proximal  end  into  the  lateral 
opening,  the  proximal  end  is  drawn  into  the  distal  end,  where  it  is  secured  by  a 
few  fine  catgut  sutures  which  attach  the  edges  of  the  lateral  opening  to  that 
part  of  the  wall  of  the  distal  portion  which  it  incloses.  The  ends  of  the 
loop  of  catgut  are  now  tied  together  so  as  to  form  a  suture  (Fig.  627,  C). 

The  same  method  is  employed  in  cases  of  accidental  injury  of  the  ureter. 
If  loss  of  substance  prevents  the  application  of  Van  Hook's  method,  end- 
to-end  approximation  may  be  employed,  the  ends  being  cut  obliquely  so  as  to 
avoid  a  circular  scar  (B  o  v  e  e  and  T  i  e  t  z  e). 


THE  PROSTATE 

The  following  anatomic  points  should  be  borne  in  mind  in  connection  with 
the  surgery  of  the  prostate: 

The  organ  is  situated  at  the  neck  of  the  bladder,  and  embraces  the  first  one 
and  one-fourth  inches  of  the  urethra.  The  intraprostatic  portion  of  the  ure- 
thral canal  becomes  more  or  less  distorted  when  enlargement  takes  place  and  is 
sometimes  more  than  doubled  in  length.  In  the  normal  condition  that  portion 
of  the  prostate  situated  behind  the  urethra  is  much  thicker  than  that  in  front ; 
in  the  latter  the  gland  tissue  may  be  wanting  entirely,  its  place  being  supplied 
by  circularly  placed  unstriped  muscular  fibers  continuous  with  those  surround- 
ing the  membranous  urethra  in  front  and  the  muscular  wall  of  the  bladder 
behind.  The  organ  is  an  accessory  portion  of  the  urethra,  to  which  it  Ls  insepa- 
rably attached.  It  is  divided  into  two  lateral  lobes  by  a  deep  notch  behind, 
and  a  median  groove  in  front,  the  latter  corresponding  to  the  u\'ula  vesicae. 
That  portion  lying  between  the  lateral  lobes  below  the  neck  of  the  bladder  and 
at  the  posterior  and  inferior  part  of  the  gland  is  sometimes  called  the  middle 
lobe.  In  the  normal  state  it  is  entirely  extra  vesical,  no  portion  of  it  projecting 
on  the  bladder  surface.  The  glandular  structure  itself  is  composed  of  a  number 
of  follicles  lined  with  columnar  epithelium;  these  empty  by  a  number  of 
excretory  ducts  in  the  floor  of  the  prostatic  urethra  near  the  center. 

The  relations  of  the  prostate  to  the  sphincter  muscular  apparatus  at  the 
vesical  neck  are  of  importance  from  the  surgical  standpoint.  Three  sets  of 
muscular  fibers  demand  notice:  (1)  the  thicker  portion  of  the  circular  muscular 
coat  of  the  neck  of  the  bladder  and  the  vesico-urethral  orifice;  (2)  the  intrinsic 
muscular  fibers  of  the  prostate  (C  u  t  h  b  e  r  t  S  .  Wallace);  (3)  the 
compressor  urethrae  and  the  upward  extension  from  the  latter  of  a  laj-er  of 
circular  muscular  fibers  which  embraces  the  apex  of  the  prostate.    The  first 
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and  second  layers  are  unstriped ;  the  third  is  the  most  important.*  Though  the 
normal  prostate  has  a  thin  but  well-defined  proper  capsule  distinct  from  that 
derived  from  the  rectovesical  fascia,  the  firm  fibrous  envelop  which  the  gland 
presents  under  certain  conditions  of  enlargement  is  wanting  in  health.  In 
an  adenomatous  prostate  the  true  capsule  is  reinforced  by  a  cortical  layer 
derived  from  the  gland  itself  by  a  process  of  compression  by  the  adenomatous 
growths.  In  addition  to  this,  that  derived  from  the  rectovesical  fascia  forms 
an  outer  fibrous  sheath  (D  e  a  n  e  s  1  e  y).  The  prostatic  plexus  of  veins  lies 
between  these  two. 

A  small  muscular  bundle,  the  superficial  anobulbar  raphe,  passes  from  the 
posterior  extremity  of  the  bulb  to  the  anus.  When  this  is  divided  and  the 
bulb  lifted  forward,  the  anterior  edge  of  the  levator  ani  on  each  side  and  a  band 
of  muscular  fibers  lying  in  the  middle  line  between  the  latter  and  uniting  the 
membranous  urethra  to  the  rectum  (the  rectourethral  muscle  of  Proust) 
are  brought  into  view.    This  is  the  key  to  the  rectovesical  space. 

Injuries  of  the  prostate  are  very  rare.  Wounds  of  this  organ  some- 
times occur  in  penetrating  wounds  of  the  perineum.  Unless  these  extend 
beyond  the  capsule  and  give  rise  to  pelvic  cellulitis  and  peritonitis,  they  are 
of  minor  importance  as  compared  with  the  more  serious  injuries  of  the  urethra 
or  rectum  which  accompany  them. 

Inflammatioii  of  the   Prostate.— Acute   prostatitis   is  usually   the 

result  of  a  posterior  urethritis  of  gonorrheal  origin  and  is  generally  due  to 
exposure  to  cold,  sexual  excitement,  alcoholic  excesses,  and  instrumentation 
of  the  deep  urethra.  It  is  usually  ushered  in  by  a  chill,  with  an  increased 
sense  of  fullness  in  the  perineum,  vesical  irritability,  burning  pain  durin<]^ 
micturition,  and  acute  pain  at  the  end  of  the  act.  Defecation  is  also  painful. 
Irregular  fever  and  repeated  chills  mark  the  course  of  the  disease.  The  attack 
may  end  in  resolution  or  in  the  formation  of  an  abscess.  Digital  examination 
by  the  rectum  reveals  the  prostate  enlarged  and  exquisitely  tender.  A  softened 
area  may  be  made  out,  surrounded  by  the  hard,  edematous  tissues  of  the  pros- 
tate, marking  the  site  of  an  abscess.  In  case  of  the  latter  the  dysuria  is 
increased  and  retention  may  occur.  Rupture  usually  takes  place  into  the 
urethra  during  urination  or  defecation.  Occasionally  the  purulent  focus 
points  in  the  direction  of  the  bladder  and  opens  into  the  latter.  Still  more 
rarely  rupture  into  the  rectum  takes  place.  Rupture  into  the  urethra  and 
rectum  may  both  occur,  a  urethrorectal  fistula  resulting.  Finally,  the  purulent 
focus  may  point  downward  and  infect  the  periprostatic  connective  tissue. 

Chronic  Prostatitis. — This  mav  follow  an  acute  attack  or  it  mav  occur 
without  appreciable  cause.  The  symptoms  var>'  greatly.  There  is  usually 
some  irritation  and  a  sense  of  fullness  in  the  rectum.  In  more  pronounced 
cases  there  is  pain,  heat,  and  throbbing  in  the  perineum  in  addition.  There 
may  be  a  sense  of  weight  in  the  pubic  region  and  about  the  penis  and  scrotum, 
with  pain  referred  to  the  urethra  and  the  glans  penis. 

Treatment. — This  consists,  in  acute  cases,  in  hot  perineal  and  suprapubic 

*  According  to  Henle,  the  muscular  structure  of  the  prostate  furnishes  the  effective 
•phincter  action  in  the  control  of  the  hladder  contents.  The  pre]X)nderance,  however, 
of  noiistnate<l  filxTS  and  fibrous  tissue  as  the  urethra  is  approaches!,  the  absence  in  the 
female  of  mmilarly  placed  muscle-fiber  surrounding  the  urethra,  and,  finally,  the  fact 
that  practically  the  entire  prostate  can  be  removed  without  loss  of  control  of  the  l)ladder, 
militate  against  this. 
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applications,  hot  rectal  irrigations  with  a  double  tube,  and  anodynes  by  the 
rectum.  When  due  to  gonorrhea,  balsamics  and  urotropin  are  to  be  employed 
internally ;  all  local  treatment  for  the  gonorrhea  is  to  be  abandoned.  Retention 
is  to  be  relieved  by  the  catheter  when  practicable,  otherwise  perineal  section  is 
to  be  resorted  to.  The  patient  should  remain  in  bed  during  the  acute  stage. 
Careful  watch  must  be  kept  for  the  formation  of  pus,  and  this  must  be 
evacuated  early,  and  in  the  direction  of  the  perineum,  whenever  possible.  In 
chronic  cases  the  hot  rectal  douche  is  useful.  Every  effort  to  avoid  congestion 
of  the  parts  about  the  vesical  neck  should  be  made.  Further  than  this  the 
treatment  of  chronic  prostatitis  is  the  treatment  of  the  accompanying  chronic 
posterior  urethritis. 

Periprostatic  Cellulitis. — ^This  may  result  from  a  prostatic  abscess, 
wounds  through  the  rectum,  suppurative  vesiculitis,  and  tuberculous  disease. 
Cancer  of  the  prostate  or  base  of  the  bladder,  and  also  suppuration  of  one  of 
the  lymphatic  glands  between  the  prostate  and  the  rectum,  may  give  rise  to 
periprOvStatic  cellulitis  simulating  prostatic  abscess.  The  purulent  collection 
advances  in  the  direction  of  the  perineum  and  the  ischiorectal  fossa;  it  may 
finally  discharge  into  either  the  urethra,  the  rectum,  the  ischiorectal  fossa,  or 
the  perineum.  The  urethrorectal  fistula  which  results  from  a  rupture  into  both 
urethra  and  rectum  is  usually  most  intractable  in  healing  without  surgical  aid. 
The  occurrence  of  suppuration  in  the  retroprostatic  layer  of  cellular  tissue 
renders  possible  infection  of  any  connective-tissue  plane  in  communication  with 
this  layer  (Guy  on),  the  pus  burrowing  as  high  as  the  umbilicus  or  even 
to  the  ribs.  The  treatment  consists  of  rest  in  bed,  hot  rectal  douches,  and 
anod\Ties  and  laxatives.  Retention  requires  the  use  of  the  soft  catheter. 
The  formation  of  pus  is  shown  by  increase  in  the  symptoms,  chills,  etc.  Fluc- 
tuation may  be  detected  at  or  near  the  prostate;  exploratory'  aspiration  will 
reveal  the  presence  of  pus.  This  should  be  evacuated  early,  preferably  by  a 
free  prerectal  incision  of  the  perineum.  In  some  cases  the  focus  points  in  the 
direction  of  the  rectum,  with  adhesions  present.  These  will  require  incision 
by  the  rectal  route. 

Subacute  Prostatitis. — This  has  for  its  chief  symptoms  a  slight,  tena- 
cious, glairy  discharge  from  the  urethra,  which  makes  its  appearance  specially 
after  unusual  sexual  activitv  or  excitement,  or  when  other  reasons  exist  for 
irritation  or  congestion  of  the  deep  urethra.  This  discharge  is  the  result  of  an 
undue  activity  of  the  glands  communicating  with  the  prostatic  urethra 
(prostatorrhea). 

The  treatment  consists  of  tonics,  outdoor  exercise,  the  avoidance  of  sexual 
excitement,  and  the  use  of  an  occasional  deep  urethral  astringent  application, 
such  as  two  drops  of  a  5  per  cent  solution  of  nitrate  of  silver,  a  1  or  2  grain  to 
the  ounce  solution  of  sulfate  of  copper  or  a  3  per  cent  to  a  12  per  cent  solution 
of  sulfate  of  thallin.  The  occasional  use  of  the  steel  sound  is  of  l>enefit  in 
some  neurotic  cases.  Massage  prr  rectum  is  of  service  in  cases  in  which  the 
above  measures  fail  to  afford  relief. 

Tuberculous  prostatitis  as  a  primary  affection  is  comparatively  unkno^^n. 
It  may  be  secondary  to  tuberculous  disease  of  the  testicle;  more  frequently, 
however,  it  follows  tuberculosis  of  the  kidney  or  bladder.  The  symptoms 
at  first  reseml)le  those  of  acute  prostatitis;  later  on  they  suggest  vesical  cal- 
culus, which  must  be  excluded.     Finallv,  caseous  masses  and  tubercle  bacilli 
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may  be  found  in  the  urine.  Cystoscopy,  if  attempted,  will  require  general 
anesthesia.  The  prognosis  is  exceedingly  unfavorable.  In  the  treatment  the 
instillation  of  a  1  to  5  per  cent  solution  of  nitrate  of  silver  is  of  temporary 
benefit.  In  the  rare  event  of  the  absence  of  a  renal  or  bladder  tuberculous 
complication,  perineal  section  and  thorough  curetment,  and  cauterization, 
may  be  tried. 

Prostatic  calculi  are  sometimes  met  with.  The  nucleus  is  usually  insj^is- 
sated  secretion  which  finally  becomes  covered  with  repeated  phospliatic  de- 
posits. A  number  of  these  may  collect  in  the  sinus.  The  symptoms  simulate 
those  of  vesical  calculus.  The  differential  diagnosis  depends  on  the  fixed  posi- 
tion of  the  stone  with  the  diflferent  movements  of  the  bladder.  This  is  con- 
firmed by  palpation  with  a  sound  in  the  bladder  and  the  finger  in  the  rectum. 
The  sound  will  sometimes  push  the  calculus  into  the  bladder.  The  treatment 
is  by  extraction  per  urethram  with  urethral  forceps  when  small,  and  by  perineal 
incision  when  large  and  fixed. 

Hypertrophy  of  the  Prostate. — ^About  30  per  cent  of  men  who  have 
passed  the  fiftieth  year  have  some  degree  of  enlargement  of  the  prostate.  About 
one  out  of  four  of  these  suffer  pronounced  bladder  symptoms  due  to  the  j)res- 
ence  of  the  disease.  It  is  seldom  manifested  before  forty-five  or  after  seventy. 
Though  the  enlargement  probal)ly  commences  at  a  much  earlier  period,  the 
vesical  disorder  which  attracts  attention  rarely  appears  before  the  period  be- 
tween the  fiftieth  and  the  sixtieth  year.  The  causes  of  this  peculiar  condition 
liave  not  as  vet  been  determined. 

The  morbid  anatomy  consists  in  hypertrophy  of  all  the  elements  of  the 
^land,  the  epithelial  elements  predominating   (adenomatous    hyixTtrophy). 
Distinct  nodules  are  seen  on  section.     As  a  result  of  infiammatory  (•hiin<j:os 
'the  adenomatous  prostate  becomes  replaced  by  fibrous  tissue  (fibrous  hy|KT- 
t^rophy).     The  hypertrophy  may  involve  any  or  every  part  of  the  or^an.     The 
xnost  commonly  observed  changes  occurring  in  connection  with  prostatic  hyper- 
trophy are  (1)  projection  of  the  posterior  surface  of  the  gland  from  hy|H*rtrophy 
of  the  lateral  lobes;  (2)  elevation  of  the  vesico-urethral  orifice;  (3)  production  of 
^k  middle  lobe:  (4)  lengthening  and  distortion  of  the  prostatic  urethra. 

Lateral  Hypertrophy. — The  lateral  lobes  are  involved  in  this  form  of  hy  jkm'- 
■^  rophy.  The  enlargement  may  be  such  that  its  upper  bonier  cannot  be  reacluMi 
tjy  the  examining  finger  in  the  rectum.  This  form  of  enlargement  occurs  in  a 
large  proportion  of  cases  of  hypertrophy  of  the  prostate.  One  lobe  may  bo 
ruore  hypertrophied  than  the  other  or  the  gland  may  be  felt  as  a  somewhat 
SATnmetric  globular  mass.  WTien  the  hypertrophy  is  confined  to  the  lateral 
lol^es,  a  sulcus  may  sometimes  be  felt  at  the  site  of  the  posterior  commissun^ 
'^•ith  a  bar  stretching  across  (see  page  316). 

Elevation  of  the  Urethral  Orifice. — This  occurs  to  a  greater  or  lessor  ex- 
tent in  ever\'  form  of  prostatic  hypertrophy.  In  general  hy|x»rtrophy  tho 
larethra  is  crowded  upward  into  the  bladder,  simulating  the  so-called  bar 
%t  the  neck  of  the  bladder  (see  page  316).  Elevation  of  the  urethral  orifico 
tHay  l^  caused  by  contracture  of  the  neck  of  the  bladder  the  result  of  chronic 
posterior  urethritis  occurring  in  the  course  of  prostatic  hypertrophy.  Tho 
third  or  middle  lobe  also  causes  elevation  of  the  urethral  orifice.  Tho  us(» 
of  the  term  "third  lobe"  should  be  limited  to  designate  an  outsrrowth 
having  its  origin  in  the  accessory  prostatic  glands  which  lie  at  the  urethral 
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orifice  just  under  the  circular  fibers  of  the  bladder  and  the  middle  isthmus  of 
the  prostate.  More  or  less  median  enlargement  is  present  in  more  than  three- 
fourths  of  the  cases  of  prostatic  hypertrophy. 

Alterations  in  the  length,  size,  and  curve  of  the  prostatic  urethra  occur 
in  prostatic  hypertrophy.  Lengthening  is  an  invariable  accompaniment  of  all 
forms  of  the  disease,  particularly  in  cases  of  middle  lobe  or  prostatic  bar.  Dila- 
tation is  present  where  the  lateral  lobes  are  involved,  the  canal  being  altered  in 
shape  from  a  transverse  to  a  vertical  slit.  Lengthening  of  the  curve  of  the 
urethra  results  from  elevation  and  backward  displacement  of  the  internal  orifice, 
necessitating,  in  case  of  retention,  the  use  of  an  instrument  with  a  curve  of 
much  longer  radius  than  that  ordinarily  employed.  The  urethra  is  also  de- 
formed by  tumors  projecting  into  it  from  the  middle  lobe  or  the  lateral  lobes. 

Symptoms. — A  desire  to  urinate  more  frequently  than  normal,  particu- 
larly at  night,  is  usually  the  first  symptom  of  hypertrophy  of  the  prostate. 
This  nocturnal  frequency  of  urination  is  due  to  congestion  of  the  bladder  and 
prostate  and  consequent  increased  sensitiveness  of  the  parts,  and  is  almost 
pathognomonic  of  this  disease.  This  may  or  may  not  be  accompanied  by  noc- 
turnal polyuria.  The  latter,  when  present,  is  imiformly  distributed  through- 
out the  night,  while  the  former  is  increased  in  the  early  morning  hours. 

Difficulty  of  urination,  or  dysuria,  results  from  prostatic  obstruction. 
The  stream  of  urine  lacks  force,  straining  efforts  tend  to  lessen  rather  than  to 
increase  the  force  of  the  stream,  and  the  act  terminates  in  a  series  of  weak, 
irregular  jets  ^and  drops.  Pain  on  urination  and  general  uneasiness  in  the 
interval  vary  greatly,  according  to  the  amount  of  congestion  and  inflammation 
present. 

Catarrhal  inflammation  of  the  vesical  neck  leads  to  increased  desire  to  urin- 
ate and  the  patient  is  made  aware  that  the  bladder  is  not  completely  emptied. 
The  urine  now  begins  to  undergo  changes ;  it  becomes  cloudy  and  a  depodt  of 
pus  in  the  glass  is  noticed.  With  the  increase  of  residual  urine  the  sphincter 
vesicae  may  relax  under  the  intravesical  pre&sure  and  some  urine  passes  invol- 
untarily. It  frequently  happens  that  the  patient  does  not  seek  advice  until 
this  or  a  severe  cystitis  or  even  complete  retention  has  occurred.  The  latter 
may  be  precipitated  by  some  error  in  diet,  a  chill,  or  some  unusual  exertion. 
Finally,  chronic  cystitis  is  established;  this  may  be  subject  to  acute  exacerba- 
tions. 

Complications. — The  complications  of  hypertrophy  of  the  prostate  are 
(1)  inflammation  of  the  prostate,  usually  due  to  catheterism ;  (2)  abscess  and 
periprostatitis;  (3)  seminal  vesiculitis.  Epididymitis  may  \ye  due  to  instru- 
mentation or  occur  during  an  acute  attack.  Chronic  epididymitis  is  sometimes 
present,  as  shown  by  a  thickening  at  one  end  of  the  epididymis.  Cystitis  is 
commonly  present.  It  may  be  due  to  catheterism,  in  which  case  it  begins 
acutely,  often  with  a  chill.  When  spontaneous,  it  is  usually  chronic  from 
the  commencement,  as  a  rule,  and  is  mild  throughout.  This  so-called  catarrh 
of  the  bladder  is  characterized  bv  alkaline  urine  with  an  ammoniac  odor.  Oc- 
casionally  the  urine  is  arid  and  yet  ammoniac  from  mingling  with  the  ammoniac 
residual  urine.  The  urine  is  cloudy,  with  floating  shreds,  pus,  and  ropy  mucus. 
Amorphous  urates  and  phosphates  and  triple  phosphates  are  usually  present. 
Exceptionally  severe  acute  cystitis  and  pericystitis  may  be  present.  Pyelo- 
nephritis results  from  urinarj^  stasis  and  bacterial  infection.     Phosphatic  calculi 
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C>'stitis,  page  303).  In  addition  to  the  local  treatment  the  administration  of 
liquor  potassae  and  the  preparations  of  hyoscyamus  will  be  useful.  All 
medicines  not  well  borne  by  the  stomach  should  be  discontinued  at  onoe. 
Opiates  should  be  avoided  as  much  as  possible. 

Local  Treatment. — During  the  first  stage  of  the  disease  local  treatment 
should  be  directed  toward  the  relief  of  pain  about  the  vesical  neck,  for  which 
suppositories  containing  hyoscyamus,  and  as  a  last  resort  opium,  may  be  pre- 
scribed. Acute  retention  must  be  treated  by  hot  sitz-baths  and  the  hj-po- 
dermic  use  of  morphin.  These  failing,  with  increasing  distention  the  bladder 
must  be  emptied  by  the  catheter.  The  rubber  or  silk  woven  catheter,  thor- 
oughly cleansed,  must  be  passed  after  the  anterior 
urethra  has  been  irrigated,  and  the  bladder  must  be 
evacuated  slowly.  It  may  be  necessar>'  to  employ  one 
of  the  long  curved  silver  prostatic  catheters  (Fig.  G2S,  A). 
The  utmost  care  is  to  be  used  in  passing  a  metal  instru- 
ment and  the  dilated  prostatic  urethra  borne  in  mind. 
Finally,  aspiration  must  be  resorted  to.  If,  after  aspira- 
tion at  intervals  of  eight  hours  for  a  day  or  two.  catheter- 
ization is  still  impossible,  operation  must  be  resorted  to. 
In  the  second  stage  retention  is  to  be  relieved  by 
catheterization  (vide  supra)  when  neeessar>'  and  the  e\'il 
effects  of  residual  urine  guarded  against.  If  the  latter 
does  not  exceed  from  two  to  four  ounces,  catheterization 
every  evening  will  suffice.  From  four  to  six  ounces  of 
residuum  requires  a  twice  daily  use  of  the  catheter. 
The  systematic  use  of  the  catheter  in  a  gentle  and 
cleanly  manner  without  undue  frecjuency,  is  most  im- 
portant. The  bladder  should  be  irrigate  after  each 
catheterization  with  boric  acid  solution  and  urotropin 
administered  intemallv.     This  systematic  use  of  the 

V  catheter  is  the  initiation  of  the  so-called  catheter  life. 

The  patient  is  to  be  fully  instructed  in  ever>-  detail 
of  the  use  of  the  catheter,  including  methods  of  eleans- 
■        ing,  sterilization,  and  preservation.     Washing  it  under 
the  running  water  tap,  lx)iling  it  for  ten  minutes,  and 
storing  it  in  a  clean  metal  box  or  between  the  folds  of 
a  clean  towel  suffices.     The  lubricant  should  be  steril- 
ized   and   kept  in   a    collapsible    tube.      The   patient 
should  not  neglect  to  wash  his  hands  with  soap  and 
water  each  time  before  catheterizing  himself. 
Infection  of  the  bladder  and  posterior  urethra  must  be  guarded  against 
and  must  receive  appropriate  treatment  when  present.     Balsamics  and  alkalis 
are  to  bo  given  internally,  and  the  stronger  injections,  such  as  nitrate  of  silver 
(1 :  20()0  to  1 :  1000  solution  daily  or  on  alternate  days,  or  even  stronger,  if  well 
borne)  and  protargol  (0.5  per  cent  to  10  per  cent  solutions),  employed.     These 
should  be  uso<^l  by  slow  injection  or  instillation,  not  by  irrigation.     In  acute 
infianmiator>',  as  well  as  in  irritable  conditions,  it  is  sometimes  best  to  aban- 
don local  medication  and  rely  on  catheterization,  anodynes,  and  rest  in  bed. 
In  obstructive  cases  the  passage  of  a  sound  to  relieve  spasm  of  the  cut-off 


\ 


Fio.  628. — Prostatic 
Cathjttkrs. 

A,  Large  curveti  me- 
tallic catheter;  B,  Mer- 
cier's  bi-coudo  catheter  of 
woven  silk;  C,  Mercier's 
coud<5  catheter. 
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muscle  before  catheterization  is  useful.  The  retained  or  permanent  catheter 
may  be  used  to  advantage  in  this  class  of  cases.  The  most  perfect  cleanliness 
must  be  observed  and  the  catheter  changed  everj'  day  or  two.  When  the  blad- 
der is  contracted  or  irritable,  overflow  occurs.  If  catheterization,  irrigation, 
and  the  permanent  catheter  fail  to  relieve  this,  then  the  patient  must  either 
submit  to  operation  or  wear  a  urinal. 

The  occurrence  of  false  passages  is  shown  by  pain  during  catheterization 
and  bleeding  after  the  withdrawal  of  the  instrument.  Suprapubic  aspiration, 
hot  sitz-baths,  and  rest  of  the  parts  are  proper  measures  for  these  cases  in  the 
l)eginning.  With  persistence  of  the  obstruction  and  failure  to  reach  the  bhulder 
vith  a  soft-rubber  catheter,  perineal  section  and  drainage  must  he  resorted  to 
(.see  page  269). 

llic  Operative  Treatment  of  Prostatic  Hypertrophy. — Palliative  treat- 
ment failing,  operative  treatment  must  be  resorted  to.  This  may  be  di^'i(led 
into  (1)  palliative  operations;  (2)  radical  operations. 

Palliative  Operations. — These  include  suprapubic  aspiration  and  supra- 
pubic cystotomy.     Suprapubic  aspiration  is  emplo3-eii  only  as  a  temporary 
piaiiixitive  measure  and  its  use  is  usually  restricted  to  cases  of  acute  retention. 
Suprapubic  cystotomy  or  the  formation  of  a  fistula  in  the  bladder  wail  above 
the   j3ul)es  has  been  heretofore  employed  in  cases  of  prostatic  hypertrophy  to 
estii.l>lish  permanent  drainage  in  the  attempt  to  relieve  the  suffering  due  to 
chronic  cvstitis.     The  relief  which  it  affords  is  scarcelv  worth  the  inconveniences 
and   cJiscomforts  which  it  produces.     At  the  present  time  its  use  is  restricted 
to   csLses  in  which  temporary  relief  is  to  be  afforded  in  order  to  gain  time  to 
restore  the  patient's  strength  for  a  radical  operation  (for  operative  technic, 
fc>uprapubic  Lithotomy).     Perineal   drainage  has  l)een  used  with  gocxl 
s.     A  rubl)er  tube  of  large  caliber  (five-eighths  of  an  inch)  is  employed 
anci      its  use  continued  for  six  weeks.     Complete  relief  of  all  the  symptoms 
for  s^everal  years  has  been  obtained  by  this  method. 

Radical  Operations. — These  include  (1)  those  designed  to  cause  atrophy 

01  the  growth  by  interfering  with  its  nutrition;  (2)  operations  on  the  prostate, 

olner    than  excision;  (3)  galvano-prostatotomy ;  (4)  prostatectomy.     Among 

those  designed  to  cause  atrophy  may  be  mentioned  iliac   ligation  (B  ier), 

castration  (White),  and   vasectomy   (Harrison).     Iliac  ligation    is   of 

(questionable    utility.    Castration   does   not  cause  atrophy,  but  dcx^s  relieve 

"^     s\'mptoms   in   some   cases    by   relieving  the    congestion    of    the    gland 

(Al  V>arran),  and  hence  is  specially  applicable  in  cases  in  which  acute 

Intention   or   congestion   occurs.     Its   effects,   however,   are   more    or    l(\ss 

^pneiueral    (Cabot)    and   the   operation   cannot   be  considered    a    radical 

^^^^'^^^     Even  less  can  ]ye  said  in  favor  of  vasectomy. 

■^t)statotOiny. — Incisions  of  the  prostate  are  best  made,  in  order  to  prv- 
^'^^  their  healing,  by  means  of  specially  constructed  galvanocauter>'  instru- 
^^ts  (Bottini,  Freudenberg,  Chetwood).  General  anesthesia 
}  **^eans  of  chloroform  or  nitrous  oxid  is  to  be  employed.  All  aseptic  precau- 
w*»V3  are  to  be  taken,  the  bladder  irrigated  with  boric  acid  solution,  and  about 
^^  ounces  of  the  solution  allowed  to  remain  in  the  bladder,  if  B  o  1 1  i  n  i  '  s 
P^^^^lJ^ure  is  employed.  The  instrument  is  to  be  tested  before  intrmluction. 
^^^  ^  the  operation  a  stream  of  cold  water  flows  through  the  instrument .   The 

'^^t  current,  with  a  transformer  and  motor,  is  best  employed  to  furnish  the 
VOL,  11—22 
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electricity.  One  or  more  incisions  are  made  in  the  prostate.  A  permanent 
catheter  is  required  for  from  three  to  seven  days.  The  patient  does  not  show 
the  full  benefit  for  four  or  five  days,  at  which  time  the  sloughs  are  cast  off. 

Chctwood  modified  B  o  1 1  i  n  i  '  s  operation  by  making  the  incisions 
through  a  perineal  cystotomy,  after  locating  the  obstructing  lobes  with  the 
fingers,  and  cauterizing  these  to  the  extent  necessarj'  to  lower  the  urethral 
orifice.     Prostatectomy  may  be  added,  if  indicated. 

Prostatectomy. — In  certain  aggravated  cases  complete  or  partial  eoa- 
cleation  of  the  prostate  is  indicated.     The  suprapubic    or  intravesical 


method  (F  u  1 1  e  r),  it  is  claimed,  will  enable  the  operator  more  residily  1 
detect  the  prci*ence  of  stone  and  to  outline  the  tumor  to  !«  attacked. 
suprapubic  cystotomy  is  first  |>erf(>nneil.  The  mucous  membrane  o 
presenting  lobe  is  incised  ami  the  latter  is  more  or  less  easily  shelled  out  b*:^ 
the  finger,  aided  by  a  linger  in  the  rectum  (Freyer).  The  operatio^^ 
is  l>cttcr  iuiairted  to  tiic  adenomatous  than  to  the  fibrous  variety  of  enlarge— '^ 
prostate.  The  rectovesical  slioalh  is  opened,  which  may  lead  to  septic  peh^S^" 
cellulitis.     The   subsccjiiiTit   drainage  is   effected   against   gravity  and  nui_-^ 
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txroiiip  a  Houroe  of  trouble.     Irrigation  with  hot  saline  solution  at  the  dose  • 
of  the  operation  is  used  to  control  the  hemorrhage,  which  is  likely  to  be 
pnifa-w.       Gibson's    double    suprapubic    tube    is    employed    for   post- 
operative draina^. 

The  Periaeal  Method  of  Prostatectomy. — The  patient  is  placed  in  the 
exflggcmUil  lilhuluiiiy  position  until  the  perineum  is  almost  horizontal  and  a 
grooved  staff  is  placed  in  the  bladder.  A  vertical  incision  is  first  made,  ex- 
t4>nrlinK  from  the  Imlb  to  within  three-fourths  of  an  inch  of  the  anus.  I' roni  the 
lower  extremity  of  this  incision  two  oblique  incisions  are  made,  extending  in 
the  dire<rtii)n  of  the  tuljerosity  of  the  ischium  of  each  side,  these  forming  the 
\  incision  (Fig.  (129).  Or  the  ^  incision  of  Young,  the  simple  vertical 
raphe  incision,  or  the  cun'ed  transverse  incision  (the  prerectal  incision)  may  be 
cmplnycJ.  The  ekin  and  fat  are  dissected  back  until  the  bulboca^'emosu.s  and 
the  iscbiocavemosuii  are  exposed.  The  superficial  anobulbar  raphe  is  put  on  the 
NlreK'h  and  divided  tninsversely  and  the  bulb  retract«l  upward  and  forward. 
This  hnnf^  the  anterior  edges  of  the  levator  ani  muscle  on  each  side  into  view 
with  the  rectourethral  muscle  uniting  the  membranous  urethra  to  the  rectum 
«xpoMd  and  defined.  This  latter  muscle  i.s  the  key  to  the  reclnvesical  space 
<see  page  331),  and,  when  divided  transversely,  the  latter  is  entered  and  s^cpa- 


T»tpci  as  far  as  the  peritoneum.    The  membranous  urethra  i.s  now  opened  nn  the 

gro«j\eil  .ilftff,  and  Ihe  latter  withdrawn.     The  anus  and  the  rectum  are  re- 

trs»«'t*?d  backnanl,  thus  exposing  and  dragging  down  the  posterior  surfiice  of 

?  pmat&te.     In  rase  the  organ  wdeeply  situated  it  is  brought  within  rpiich  of 

piSemlor  by  nM-unsuf  Fergu  son'  s  prostatic  liepressor,  which  still  further 

i  the  gland  and  pushes  it  well  down  into  the  perineum.     Or  the  com- 

.  ptiovnd  -italT  and  prostatic  depressor  may  he  used   (Fig.  Q:H\).    The 

i  now  opened  by  two  vertical  incisions  (Fig.  631)  and  the  pni.^tate 

Mted  peripherally  with  the  (ingvr.  the  gland  being  left   attached  to  the 

fctic  untthra.     The  enucleation  is  facilitated  by  grasping  each  lolje  in  turn 

■  tAtfUt  tenocula  forceps.     The  pmstatic  urethra  is  now  incised  alone  its 

r  ma  far  A«  tho  neck  of  the  blmldcr,  Jind,  the  depressor  having  Iwen  remnved, 

finger  U  mserted  through  the  opening  and  into  the  urethra,  steailying  the 

.  ^** ;  M  each  lateral  half  of  the  prostate  is  cut  nway  with  scissors,  more  or  less 

[  *"  tW  fl,«jr  of  the  pmstatic  urethm  is  removed  as  well.     The  upper  wall  of  the 

7"**hni  and  the  anterior  commiaaure  of  the  gland  are  left  l>ehind,    A  drainage- 

^^^  Kiiiinxiun^  into  the  bladder,  cavities  left  by  the  removal  of  the  prostatic 

^'^^i  lampnnaded  with  gauze,  and  the  perineum  closed  with  silkworm-gut, 

^»TVerSym»  einplo>-s  tui   inflatable  rubljcr  bag  intnKluced  into  the 
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bladder  through  the  perineal  wound,  on  which  traction  is  made  to  bring  the 
prostate  within  reach.  Young's  prostatic  tractor  is  designed  to  effect  the 
same  object  (Fig.  632).  The  same  end  may  be  accomplished  by  opening  into 
R  e  t  z  i  u  s  '  s  space  abo\'e  the  pubes  and  forcing  the  vesical  neck  and  prostate 
into  the  perineum  by  two  fingers  introduced  at  this  point  (Bryson, 
Gui  tiaras).     These  expedients  are  unnecessary  in  the  great  majority  of 

In  the  Kicoll-AIexander  method  suprapubic  cystotomy  Is  first  perforrned. 


The  bladder  and  prostiite  are  explorevl  with  the  finger  and  the  membra 
urf'thni  ojKMipd  on  a  slaff  from  just  behind  the  bulb  to  the  apex  of  the  prost  -^ 
The  prostate  is  then  hroufiht  within  reach  by  means  of  two  fingers  of  the 
hand  passed  through  Ihe  suprapubic  wound,  and  the  enucleation  procee*"^*" 
will)  by  means  of  the  forefinger  of  tlie  right  hand ;  this  is  begun  at  the  post*  ^^^ 
an<l  inferior  s^urfaco,  at  whirh  point  the  sheath  of  the  prostate  is  Opened  ^^^ 
the  capsule  entered.  The  mucous  membrane  of  the  prostatic  urethra  and  "^ 
bladder  are  not  opened.    The  lateral  lubes  are  removed  first.   The  entire  op^^" 
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Vion.  after  the  urethra  is  opened,  ia  performed  by  blunt  dissection  with  tlie 
finger.  Combined  suprapubic  and  perineal  drainage  are  employed  for  ii  week 
or  more. 

latracapsular  Perineal  Resection  (Partial  Perineal  Prostatectomy  of 
Sydjrgier). — This  procedure  haw  for  its  object  the  accoinplishmeiit  of  the  end 
with  as  little  disturbance  of  the  economy  jus  possible.     This  is  nccessjir>-  in 
VIP*-  of  the  fact  that  prostatectomy,  as  a  rule,  is  demande<l  in  more  or  less 
infirm  elderly  men.     The  median  anteroposterior,  or  raphe  incision,  extending 
fmiii  the  scrotum  to  the  neigh- 
fiorhofxl  of  the  anus,  is  employed. 
Tih*?     prerectal    arched     incision 
fZ  u  e  k  e  r  k  a  n  d  1)    or     the   A 
infis^ion  (Fig.  629)   may  also  \te 
enij^Ioyed.     The  capsule  is  split 
latersilly,   to    an    extent    corre- 
spontling  to   the   indications    in 
the    i>iirticular  case.     Neither  the 
uretlira     nor     the     bladder     is 
opened.     Accidental   opening  of 
the  urethra  is  guarded  against  by 
les^-inf!  the  portion  of  the  pros- 
tate   next  to  the  urethra.     This 
preofiutiiin  is  made  necessari'  by 
the  fact  that  the  prostatic  urethra 
does     not    possess  distinct  walls 
exclusive   of    its   mucous    mem- 
brane,     Injun,-  of  the  ejaculatory 
duets    is  avoided  by  leading  the 
portion  of  the  prostate  adjoining 
'he    urethra  intact,  so   that   the 
'^tuul  function  is  conseired;  in- 
«>ntimeiice  of  urine  is  said  to  fol- 
'***"  1*88  frequently. 
-       -^  part  of  the  benefit  derived 
^.     r*»^Sably  due   to   subsequent 
^     *5*^cial  contraction.     The  op- 
j        *>r)n  is  contralndicated  in  cases 
l^^»^*"hich    the   enlai;gcd    median 
t^^^    ft»mis  the  exclusive  obstacle 

^*~i  nation. 
p^    -'Vsi  a  matter  of  fact  all  prostatectomies  are   intracapsular  and  more  or  less 

t  j_^   *t\continence  of  urine  is  present  at  first  in  cases  of  prostatectomy  and  con- 
^l^^^s  for  variable  periods  of  time.     Permanent  incontinence  is  occasion  ully 

~  Recurrence   of    the   obstruction  may   follow   an    inadeqiiiile 

'**tion. 


Fio.   832.— YouNo-i 


In  the  after-treatment  of  prostatectomy  the  patient  should  rroci\'i 


,y/*^^  fluid  as  possible,  including  saline  enemas.     Urotropin  in  TJ-grain  < 
*^e  or  four  times  a  day  should  be  administered  and  the  blatlder  irriguteil 
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once  daily  or  oftener.  The  tube  is  removed  as  soon  as  the  urine  is  clear  and 
the  wound  granulating.  The  patient  should  be  encouraged  to  sit  up  as  soon 
as  possible. 

Tumors  of  the  Prostate. — Cysts  of  the  prostate  are  (1)  hydatids,  which 
are  exceedingly  rare;  (2)  cystic  dilatation  of  prostatic  vesicles;  (3)  retention 
cysts  (cystic  distention  of  occluded  prostatic  glands  or  follicular  pouches). 
Papilloma  of  the  prostate  may  be  present  in  connection  with  papilloma  of 
the  bladder. 

Malignant  Disease  of  the  Prostate. — This  occurs  either  as  carcinoma 
or  sarcoma.  About  nine-tenths  of  the  cases  are  the  former.  It  is  found 
as  a  primar}'  disease  in  men  above  fifty,  but  is  most  frequently  met  with 
in  boys  under  ten.  When  secondary,  it  arises  by  extension  from  the  rec- 
tum or  bladder  or  by  metastasis  from  a  distant  organ.  There  is  no  special 
relation  between  hyi^ertrophy  of  the  prostate  and  the  occurrence  of  malignant 
disease.  The  bladder  wall  and  the  prostatic  urethra  rapidly  become  involved. 
(llandular  involvement  in  the  retroperitoneal  and  mesenteric  glands  occurs 
early;  later  on  the  inguinal  glands  are  involved.  Bone  metastases  analogous 
to  the  condition  called  "general  thyroid  malignancy"  have  been  observed. 

This  disease  is  rarely  recognized  in  its  early  stages,  particularly  in  patients 
advanced  in  life,  the  symptoms  being  often  referred  to  enlarged  prostate.  The 
first  symptom  observed  is  usually  obstruction  of  the  flow  of  urine.  After  this 
there  is  severe  pain,  which  at  first  occurs  only  during  urination,  but  soon  be- 
comes continuous,  though  increased  by  micturition  and  defecation.  The  pain 
is  centered  in  the  i)erineum  of  the  rectum,  but  radiates  to  the  surrounding  parts. 
It  is  specially  severe  in  the  loins.  Bilateral  sciatica  as  a  reflex  symptom  is  sug- 
gestive of  malignant  disease  of  the  prostate.  \Vhen  the  dense  prostatic  capsule 
becomes  involved  and  gives  way,  the  typic  pain  ceases;  dysuria  is  still  present, 
however.  In  children  obstruction  of  urination  mav  be  the  onlv  svmptom  at 
first. 

The  diagnosis  is  based  on  the  above  symptoms,  conjoined  with  irr^^ular 
and  hard  enlargement  of  the  prostate.  The  lymphatic  glands  in  the  groin  may 
be  enlarged.  Bimanual  examination  may  detect  enlarged  lymphatic  glands 
within  the  pelvis.  The  disease  progresses  rapidly  in  children ;  in  old  men  its 
progress  is  less  rapid. 

The  treatment  is  almost  purely  j)alliative.  AMien  the  distress  is  great,  per- 
manent suprapubic  or  perineal  drainage  is  indicated.  When  the  rectum  is  oc- 
cluded, the  formation  of  an  artificial  anus  is  required.  Radical  oi)erative  meas- 
ures have  heretofore  failed,  the  patients  who  have  recovered  from  the  o|)eration 
having  died  within  a  few  months  of  recurrence. 
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the  junction  of  the  skin  and  mucous  membrane  of  the  vagina  an  fur  us  the 
commencement  of  the  labium  minus  on  each  side.  The  posterior  vaginal 
wall  is  now  dissected  up  so  as  to  form  a  flap  of  mucous  membrane,  euro  l»Dinfr 
taken  to  cam-  the  dissection  laterally  on  each  side  sufficiently  to  expow  tlic 
retracted  portions  of  the  perineal  body,  and  high  enouph  to  reach  well  boyoml 
the  upper  limits  of  the  latter.  Care  mu.st  Ije  taken  to  avoid  perfonitiiitr  ilic 
paiterior  vaginal  wall  or  injuring  the  rectum.  All  bleeding  being  chockcil.  ilic 
mucous  membrane  flap  is  held  upand  the  edges  of  the  gap  ret  raotcil  so  as  I<i  o\ 
pose  the  retracted  remains  of  the  perineal  Ixxly.  Thesearethenliroujrlit  inl<i 
apposition  and  secured  by  buried  interrupted  chromicized  catRUt  sutures.  The 
skin  edges  are  sutured  with  the  chain  suture  (Fig.  112)  of  linen  thread  or  the 


''  w.  S3J.— Ofuutioh  r 


*^tjbcuticular  suture.  If  there  is  an  undue  amount  of  redundant  tissue  in  the 
•>iucou3  membrane  flap,  a  circular  or  oval  piece  may  be  removed  fnnn  its 
^•^nter.     Itji  mucocutaneous  mai^in  should,  however,  be  preserved. 

The  Operation  for  Complete  Laceration  of  the  Perineum. — In  cases  of 
*^N)mplete  rupture  the  tear  of  the  perineum  is  parallel  lo  the  raphe  and  sonic- 

*  imes  in  the  line  of  it,  while  the  cicatrix  is  parallel  to  the  septum,  the  remains 

*  *f  the  perineum  being  widely  separated  by  the  dividetl  sphincter  and  huricd  in 
^  Jie  toniskin  and  mucous  membrane,  along  with  the  separate*!  end.s  of  the  sphiiic- 
*-*r  rinp.  The  white  line  of  the  cicatrix  which  marks  the  junction  of  the  vaginal 
^nd  rwtal  mucous  membranes,  and  along  which  the  first  incision  is  iiukIc,  is 
•brought  into  view  and  stretched  by  the  thumbs  of  the  operator,  fintily  i)lacc(i 
**\itside  the  anal  mai^ns  (Fig.  636),  before  being  incisc<l.     This  horizontal  in- 
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cision  along  the  edge  of  the  rupture  i 
curved  vertical  cut,  thus  ] 


joined  at  each  end  by  a  short  and  slightly 
(  (Fig.  637).  The  points  where  the  trans- 
s  line  joinsthe  vertical  lines  indicate  the  locality  where  the  retracted  ends  of 
the  sphincter  lie  deeply  embedded  (T  a  i  t).  In  commencing  the  operation,  the 
sharp  point  of  the  lower  blade  of  the  angular  scissors  enters  deeply  at  one  end  of 
the  horizontal  white  line  {I'ig.  637,  1)  to  the  depth  of  a  half  inch  and  incises  the 
latter  until  its  other  end  is  reached  (2).  The  parts  are  steadied  by  placing 
the  left  index-finger  in  the  rectum.  The  incision  is  then  extended  along  the 
junction  of  the  skin  and  the  vaginal  mucous  membrane  from  "2"  to  "3". 
The  incision  from  "1"  to  "4"  is  now  made;  then  from  "1"  to  "5"  and  finally 
from  "2"  to  "6",     The  posterior  vaginal  wall  is  now  dissected  back  to  fonn  a 


flap  (Fig.  638).  The  incisions  from  "2"  to  "6"  and  from  "1"  to  "5"  are 
deepened  bj-  splitting  the  free  ciigc  of  the  tissue  that  borders  on  the  rectal 
mucous  membrane,  the  rectal  flap  being  thus  formed,  and  at  the  same  time 
thoroughly  uncovering  the  two  hah'es  of  the  perineal  body  and  buried  endsof 
the  .'jphinclcr  ring.  The  posterior  vaginal  flap  is  now  lifted  up  out  of  the 
way  by  two  tenacula  and  the  free  border  of  the  rectal  mucous  membrane 
pulled  downward  to  form  the  anal  flap.  The  sutures  are  now  applied, 
the  method  of  suturing  cinployeil  in  incomplete  rupture  being  used. 
The  three  posterior  sutures  iire  .so  applied  as  to  pro<luce  an  infolding  of  the 
rectal  flap  when  the  jiarts  arc  drawn  together,  and  the  suture  nearest  the  anal 
margin,  the  most  ini|K>rtant  of  all.  niuat  be  buried  sufficiently  deep  into  the 
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tissues  below  the  raw  surface  to  secure  a  firm  hold  on  the  retracted  stumps  of 
the  sphincter  ani.  Before  the  sutures  are  tied,  the  parts  are  irrigated  with 
saline  solution.  Traction  is  now  made  on  the  anal  flap  by  an  assistant  and 
the  sutures  tied  so  as  to  bring  together  the  raw  opposing  surfaces  (Fig.  639). 
Emmet's  Operation  for  Incomplete  Laceration  of  the  Perineum. — In 
making  the  necessary'  denudation,  Emmet  seizes  the  crest  of  the  presentiiij; 
rectocele  or  posterior  vaginal  wall  with  a  tenaculum  and  draws  this  forward  to 
a  point  near  the  urethral  orifice.  This  is  given  in  charge  of  an  assistant,  whose 
hand  rests  on  the  pubes.  The  lowest  caruncle  or  vestige  of  the  hymen  on  each 
side  is  also  hooked  up.  The  three  tenacula  are  then  brought  together  in  order 
to  demonstrate  what  tissues  are  to  be  united.     The  tenacula  hooked  into  the 


caruncles  are  given  to  a-isistants  who  make  lateral  traction  on  them,  whereat 
two  triangular-shaped  folds  are  formed  by  drawing  out  the  apex  of  each 
with  a  tenaculum.  These  two  surfaces  are  the  ones  to  be  denuded  and 
unitctl.  The  margins  of  the  folds  made  prominent  by  the  traction  mark  the 
lines  for  the  incisitm,  wliifh  Is  carried  along  the  crest  of  one  lateral  fold  to  the 
bottom  of  the  corresponding  sutures;  thence  to  the  central  tenaculum  on  the 
posterior  viiginal  wiiil:  fnini  this  point  it  is  carried  to  the  bottom  of  the  sulcus 
on  the  oppo.site  side  and  thence  along  the  crest  of  the  remaining  lateral  fold  to 
the  margin  of  the  vulva.  Finally,  the  two  ends  of  this  continuous  inciaon  are 
united  by  carr\-ing  an  incision  from  one  lateral  tenaculum  across  to  the  other 
on  the  opposite  shlf.     The  area  thus  marked  out  is  denuded.     The  first  suture 
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is  to  be  introduced  in  the  angle  at  the  sulcus  and  froni  thence  forward.  The 
needle  enters  and  emerges  from  the  subcutaneous  connective  tissue  of  each 
margin  of  the  denuded  area,  alternating  from  one  triangular  space  to  the  other; 
the  sutures  are  placed  about  a  quarter  of  an  inch  apart.  After  a  sufficient 
number  of  sutures  have  been  placed 
in  the  lateral  triangles  to  close  these, 
the  "crown  suture"  is  passed.  This 
enters  at  the  site  of  the  canincular 
depression  of  one  side,  is  passed 
deeply  enough  to  insure  a  firm  grasp 
on  the  levator  ani  muscle,  emerges 
on  the  denuded  surface  and  is  again 
extended  in  the  submucous  tissue 
near  the  apex  of  the  tonguelike  pro- 
jection of  the  posterior  vaginal  wall 
formed  as  the  two  lateral  triangles  are 
cl«^.  It  then  passes  over  to  the 
other  side,  taking  in  the  structures 
corresponding  to  those  on  the  first 
side  (I'ig.  640).  Provision  is  now 
made  to  close  the  space  remaining 
between  the  crown  suture  and  the 
posterior  limit  of  the  denuded  surface. 
ThL-!  is  done  by  passing  a  few  inter- 
rupted sutures  from  side  to  side.  The 
sutures  closing  the  lateral  triangles 
should  be  of  chromicized  catgut. 
The  crown  suture  and  extravaginal 
sutures  may  be  of  silkworm-gut 
(McMurt'ry). 

A  rapid  and  efficient  method  of 
securing   the  effect   of   Emmet's 

procedure  is  to  perform  the  modification  of  Lawson  Tait'a  flap-splitting 
method  described  on  page  343,  and  then  remove  a  triangular-shaped  piirt  of 
the  flap  on  each  side.     The  suturing  is  done  as  in  Emmet's  operation. 


THE  VULVA 

Contusions  of  the  Vulva. — Injuries  to  this  structure  are  rare.  A  blow, 
«  kick,  or  a  fall,  or,  if  the  patient  is  in  the  pregnant  state,  pres.surc  of  tlie 
descending  head  or  bruising  with  the  forceps,  may  result  in  pudendal  bema- 
Vocele.  The  resulting  tumor  may  vary  greatly  in  size.  If  caused  by  extcmiil 
'X'iolence.  with  a  large  or  rapidly  developing  clot,  it  should  be  incised  under  an 
^tDcsthetic  and  the  bleeding  point  identified  and  ligated.  Othervklsc  it  should 
I'le  treated  by  means  of  rest  and  the  application  of  an  ice-bag.  On  the  first  sign 
of  neptic  infection  it  should  be  freely  incised  and  treated  antiseptically.  In 
fsarturient  cases  incision  of  a  pudendal  hematocele  should  be  deluyefl  to  the 
limits  of  safety  on  account  of  the  risks  of  puerperal  septicopyemia  resulting 
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from  infection  of  the  genital  passages.  Simple  contusions  are  best  treated  by 
cleansing  and  shaving  the  parts  and  applying  a  2  per  cent  solution  of  carbolic 
acid  in  absorbent  cotton  and  covering  with  oiled  silk. 

Lacerated  and  Punctured  Wounds  of  the  Vulva.— These  are  quite 
common  among  female  bicyclists  and  among  servants  who  fall  astride 
chairs  or  other  articles  of  furniture  in  the  course  of  their  work.  Children, 
as  well  as  elderly  females  with  inelastic  soft  parts,  who  are  the  victims  of  rape, 
suffer  from  lacerations  of  the  vulva.  Punctured  wounds  sometimes  arise  in 
children  while  at  play  from  sliding  down  an  inclined  plane  with  splinters  on 
it.  Woimds  of  the  vulva  are  to  be  treated  with  antiseptic  cleansings  and 
closed  by  sutures. 

Vulvitis. — This  is  the  result  of  bacterial  infection.  Gonorrheal  infection 
is  the  most  important,  as  well  as  the  most  frequent  variety  of  infection.  The 
vulva,  not  the  vagina,  as  is  conunonly  supposed,  is  the  primary  seat  of 
gonorrhea  in  women.  The  symptoms  are  burning  pain  on  urination  and  a 
copious  creamy  discharge.  The  vulvar  folds  present  areas  of  erythema, 
which  finally  become  distinct  erosions,  owing  to  the  destruction  of  the 
epithelium.  There  is  tenderness  along  the  course  of  the  urethra,  which  is 
swollen;  *' pouting'*  or  aversion  of  its  mucous  membrane  at  the  meatus 
urinarius  is  usually  well  marked.  The  presence  of  the  gonococcus  of 
N  e  i  s  s  e  r  can  always  l>e  demonstrated  in  the  discharge  of  true  gonorrheal 
vulvitis.  In  chronic  cases  there  is  a  history  of  an  acute  attack,  followed  by  a 
persistent  leukorrheal  discharge.  Cystic  degeneration  of  the  glands,  or  sup- 
puration of  the  vulvovaginal  glands  may  occur,  followed  by  fistulas  leading 
to  these.     Venereal  warts  may  be  present. 

Treatment. — Gonorrheal  vulvitis  is  rarely  seen  by  the  surgeon  until  the 
vagina  is  involved.  If,  however,  the  vulva  alone  is  affected,  every  effort  must 
be  made  to  limit  the  disease  by  the  thorough  cleansing  of  the  parts,  rest,  and  the 
application  of  lotions  of  boric  acid  and  sublimate  solutions.  The  pudendum 
should  be  shaved  and  the  cleansing  effected  with  a  1  per  cent  solution  of  lysol 
or  a  warm  borax  solution.  After  this,  the  parts  are  to  be  washed  with  a  1 :  5000 
sublimate  solution.  The  cleansing  should  be  repeated  two  or  three  times  daily. 
Wet  sublimate  dressings  of  the  same  strength  should  be  kept  applied  in  the 
int^irvals.  A  5  per  cent  nitrate  of  silver  solution,  or  a  10  per  cent  protargol 
solution  is  applied  the  first  day;  on  subsequent  days  the  silver  solution  in  2 
per  cent,  or  the  protargol  in  5  per  cent  strength  is  applied. 

The  simple  vulvitis  of  adults  is  the  result  of  lack  of  cleanliness.  It  may 
occur  as  the  result  of  irritating  discharges.  It  is  characterized  by  redness,  the 
discharp;e  of  mucopurulent  matter,  swelling  of  the  labia  minora,  and  itching  and 
scalding  during  micturition.  The  disease  occurring  in  children  may  be  com- 
municable. 

Tuberculosis  of  the  vulva  may  occur  as  a  primar}'  disease,  or  as  a 
secondary  manifestation  of  tuberculous  disease  in  the  lung,  the  intestine,  or 
the  pelvic  organs.  In  cases  in  which  the  disease  is  primar}',  infection  may 
occur  through  a  breach  of  continuity  of  the  surface  by  semen  containing  the 
tubercle  bacilli  (Barhier),  })y  the  finger  of  an  attendant,  or  by  unclean 
instruments.  It  occurs  alike  in  cliildrcn  and  adults.  The  disease  is  essentially 
a  lupus  of  the  vulva.  Extension  takes  place  to  the  urethra  and  the  latter  may 
become  almost  cntirelv  dcstroved. 
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acid.  Granulations  may  be  stimulated  by  a  30-grain  to  the  ounce  solution  of 
sulfate  of  copper.  Indolent  chancroids  should  be  thoroughly  ciu^tted.  Pain 
is  best  relieved  by  the  carbolic  and  opium  lotion  (2  per  cent  solution  of  carbolic 
acid,  1  pint;  tincture  of  opium,  1  ounce),  applied  warm  on  gauze  compresses. 
Olive-colored  urine  must  be  watched  for,  the  carbolic  solution  being  discon- 
tinued at  once  on  its  appearance  and  a  weak  solution  of  corrosive  sublimate 
substituted. 

An  uncomplicated  chancroid  will  heal  in  about  three  weeks  under  cleanly 
and  antiseptic  conditions.  The  inoculable  characteristics  of  the  sore  persist 
until  healing  is  complete. 

Hard  chancre  may  be  frequently  overlooked  in  women,  owing  to  its  small 
size  in  many  instances,  its  transient  characteristics,  and  the  conformar 
tion  of  the  parts  on  which  it  occurs.  It  may  be  further  obscured  by  associ- 
ated inflammatory-  conditions.  As  a  rule,  the  induration  of  the  chancre,  as  it 
occurs  in  women,  is  less  than  in  men.  Hard  chancre  appears  in  women  as  (1)  a 
superficial  erosion;  (2)  the  scaling  papule  or  tubercle;  (3)  the  elevated  papule; 
(4)  the  incrusted  chancre;  (5)  the  indurated  nodule;  (6)  the  diffuse  ulcerated 
chancre. 

Chancres  of  the  genital  organs  in  women  are  usually  painless,  with  the  ex- 
ception of  those  on  the  clitoris  and  fourchet.  Burning  and  itching  sensations 
are  sometimes  complained  of. 

Chancres,  as  they  occur  on  the  different  parts  in  this  region,  offer  the  follow- 
ing special  characteristics  (Taylor): 

On  the  labia  majora  all  the  varieties  occur.  The  scaling  papule  or  tubercle 
and  the  incrusted  chancre  occur  on  the  outer  or  skin  surface.  In  addition  to 
these,  the  chancrous  erosion,  the  ulcus  elevatus,  the  diffuse  ulcerated  chancre, 
and  the  indurated  nodule  are  found  on  this  structure.  Indurated  edema  is  fre- 
quently present. 

On  the  labia  minora  the  three  most  important  varieties  observed  are  the 
chancrous  erosion,  the  ulcus  elevatus,  and  the  diffuse  ulcerated  chancre. 
Chancres  on  this  structure  are  all  more  or  less  indurated. 

On  the  preputial  covering  of  the  clitoris  the  chancrous  erosion  and  the 
incrusted  chancre  arc  found.     Induration  is  usually  marked. 

On  the  fourchet  the  chancre  is  of  the  erosive,  incrusted,  or  diffusely  indu- 
rated type. 

Chancres  of  the  vaginal  introitus,  the  urinar}^  meatus,  and  the  myrtiform 
caruncles  present  no  sf^ecial  characteristics.  They  usually  occur  as  irr^ular 
areas  of  induration,  with  ill-defined  margins.  These  are  generally  ver>'  dif- 
ficult to  diagnose  without  considerable  delay  and  careful  study. 

The  treatment  of  chancre  in  women,  in  addition  to  the  general  measures  of 
treatment  used  for  men,  includes  special  measures  to  insure  local  cleanliness. 
Frequent  irrigations  of  hot  water,  to  which  borax  may  be  added,  and  a  wash  of 
corrosive  sublimate  used  twice  daily,  1 :  20()0,  are  serviceable.  Small  pledgets  of 
absorbent  cotton  wet  with  the  same  solution  may  be  kept  applied  to  the  \'ulva. 
Some  recommend  keeping  the  parts  dusted  with  calomel  where  a  slightly  stimu- 
lating and  protective  application  is  alone  indicated.  The  red  wash  (sulfate  of 
zinc,  8  grains;  compound  spirits  of  lavender,  2  drams;  water  sufficient  to  make 
4  ounces)  may  be  used. 

Elephantiasis  of   the   vulva   springs  from    the    labia    majora,   labia 
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compresses,  followed  by  ointments  containing  carbolic  acid  and  subnitrate  of 
bismuth  or  salicylic  acid  and  oxid  of  zinc. 

Herpes  Progenitalis. — This  is  analogous  to  herpes  praeputialis.  An 
eruption  of  vesicles  appears  on  the  mucous  membrane  surfaces  of  the  vulvar  ori- 
fice. It  occasionally  appears  on  the  skin  surfaces.  Slight  burning  and  itching 
precede  the  appearance  of  the  vesicles.  Unless  seen  before  the  vesicles  are 
broken  the  resulting  ulceration  may  be  mistaken  for  a  venereal  infection,  par- 
ticularly for  the  erosive  hard  chancre.  The  punched-out,  round  and  ra^ed, 
and  rapidly  spreading  ulcer  of  chancroid  will  prevent  the  mistaking  of  herpes 
progenitalis  for  that  disease.  The  treatment  consists  in  douching  with 
warm  borax  water,  the  use  of  lead  and  opium  wash,  and  the  application  of  pow- 
ders, such  as  oxid  of  zinc  or  subnitrate  of  bismuth,  when  the  parts  are  healing. 
If ^  the  disease  is  obstinate,  the  parts  may  be  touched  with  a  6  or  10  per  cent 
solution  of  nitrate  of  silver. 

Aphtha  or  thrush ,  as  it  attacks  the  vulva  and  vagina,  does  not  differ 
materially  from  the  affection  as  it  appears  in  the  infant's  mouth.  It  is  due  to 
the  presence  of  the  oidium  albicans.  There  is  some  local  pain.  White  patches 
of  exudate  are  present  on  an  inflammatory  base.  The  disease  yields  readily  to 
daily  cleansing  with  sterile  water,  followed  by  the  application  of  a  1 :500  solution 
of  corrosive  sublimate  and  the  use  of  boroglycerin  tampons. 

Pruritus  vulvae  is  an  affection  in  which  the  itching  is  the  only  8>'mptom. 
This  is  so  intense  and  persistent  that  the  patient  rubs  and  scratches  the  genitals 
until  excoriations  are  produced.  Certain  inflammatory^  lesions  follow  and  the 
skin  of  the  genitals  becomes  swollen  and  edematous.  The  woman  becomes  hys- 
teric and  even  nymphomaniac.  A  vaginal  discharge  supervenes  from  exten- 
sion of  inflammation  to  the  vagina,  which  aggravates  the  original  trouble.  It 
occurs  most  frequently  during  the  menopause  and  usually  in  connection  with  a 
general  neurotic  condition. 

The  treatment  consists  in  the  application  to  the  genitals  of  cold  evaporating 
lotions  in  the  shape  of  compresses,  containing  alcohol  and  either  carbolic  or 
salicylic  acid  in  the  proportion  of  about  2  per  cent.     Vaginal  douches  of  lx)rax, 
followed  by  compresses  wet  with  a  solution  of  tannin  in  the  proportion  of  a 
half  ounce  to  the  quart,  or  tampons  of  25  or  50  per  cent  ichthyol  in  gh'cerin,  are 
useful.     Galvanism  has  been  recommended.    Careful  attention  should  \ye  paid 
to  a  hygienic  regime.     In  extreme  cases,  when  all  other  measures  fail,  operative 
treatment  mav  be  resorted  to.    This  consists  of  the  removal  of  the  affected 
area.     The  clitoris  and  its  prepuce,  the  labia  minora,  and  sometimes  a  |x>rtio]i. 
of  the  labia  nuijora,  may  require  excision. 

Papillary  growths  occur  as  the  result  of  irritation,  such  as  gonorrhea^ 
and  ap|)ear  in  the  sha|)e  of  pointed  condylomas  (venereal  warts).  They  are- 
found  on  the  labia  majora  and  labia  minora,  and  extend  to  the  adjacent  skin 
surfaces.  They  occur  as  solitarj-  excrescences,  united  in  smaller  groups, 
or  as  enormous  confluent  masses  covering  the  whole  of  the  pudendum,  the  cauli- 
flower api^earance  of  which  may  cause  them  to  be  confounded  with  carcin- 
oma (see  Condylomas,  page  356). 

Urethral  Caruncle. — This  is  a  small  mucous  polypus  frequently  found 
at  or  near  the  urethral  orifice.  It  is  usually  about  the  size  of  a  pea,  but  may 
attain  the  size  of  a  hazehmt.  It  is  soft  in  consistency,  of  a  bright  red  color,  and 
its  surface  is  either  smooth  or  raspberr\'like.     It  may  be  pediculated  or  sessile. 
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rule,  to  the  canal  of  Nuck;  the  sac  may  protrude  beyond  the  inguinal  ring 
and  simulate  a  hernia.  The  treatment  consists  in  opening  up  the  inguinal 
canal  to  the  extent  of  the  hydrocele,  isolating  the  sac,  ligating  the  latter  at  its 
pedicle,  and  extirpating  it.  The  canal  is  then  sutured  as  in  the  operation  for 
the  radical  cure  of  hernia. 

Condylomas. — These  develop  on  an  inflammatory  basis.  In  the  great 
majority  of  cases  the  inflammation  originates  in  either  gonorrhea  or  syphilis, 
hence  they  are  commonly  called  "venereal  warts."  Less  frequently  they  are 
nonspecific.  They  occur  on  all  parts  of  the  external  genitals  of  females,  and 
not  infrecjuently  appear  on  the  perineum,  about  the  anus,  and  over  the  inner 
surfaces  of  the  thighs.  They  consist  of  hypertrophies  of  the  papillary'  layer 
of  the  skin.  They  occur  at  first  isolated  in  small  groups;  these  latter  may 
become  confluent.  When  occurring  in  cauliflower-like  masses,  they  may  be 
mistaken  for  carcinomas  of  the  vulva.  Small  excrescences  may  appear  on  the 
pudendum  due  to  frequent  masturbation.  They  are  situated  between  the 
hvmen  and  the  labia  minora  and  about  the  external  meatus. 

The  treatment  of  condylomas  consists  in  curetting  them  thoroughly  away. 
If  the  bleeding  is  excessive,  as  it  is  likely  to  be,  it  may  be  arrested  by  means 
of  a  compress  wet  with  a  saturated  solution  of  perchlorid  of  iron.  In  case  of 
recurrence  thev  should  be  touched  with  chloracetic  acid. 

Cysts  of  the  Vulva. — These  are  usually  retention  cysts,  the  majority  of 
which  develop  from  the  glands  of  Bartholin  or  their  ducts.  Cysts  of 
(liLrtner's  duct  may  occur  in  the  \ailva.  Atheromatous  cysts  and  der- 
moids are  sometimes  found  in  the  labia  majora.  Small  multiple  cysts  of  the 
hvmen  are  occasionallv  observed. 

Cysts  of  the  vulva,  except  those  of  the  glands  of  Bartholin,  which 
are  usually  of  gonorrheal  origin,  as  a  rule  give  rise  to  no  inconvenience  and  are 
generally  discovered  only  by  accident.     The  treatment  is  by  excision. 


THE  VAGINA 

Injuries  of   the   Vagina. — Punctured   wounds   of    the   vagina  may 

occur  from  sitting  or  falling  on  some  sharp  object.  The  peritoneal  cavity  may 
be  invaded  or  the  bladder  or  rectum  may  be  opened.  Injur}'  of  an  abdominal 
viscus  will  necessitate  an  immediate  abdominal  section.  In  the  case  of  the 
bladder  or  rectum  a  vesicovaginal  fistula  will  result. 

Ruptures  of  the  vagina  are  due  to  parturition.     They  occur  most  com- 
monly in  the  posterior  wall,  though  they  may  involve  the  fornices  and  broad 
ligaments,  giving  rise  to  dangerous  hemorrhage.     The  treatment  is  immediate, 
with  thorough  cleansing,  trimming  off  of  the  contused  margins,  and  suturing' 
with  fine  silk,  the  ends  being  left  long  for  subsequent  removal. 

Fistulas  communicating  with  the  vagina  are  usually  the  result  of 
parturient  injuries.  They  may  communicate  either  with  the  urethra  (ure- 
throvaginal fistula),  with  the  bladder  directly  (vesicovaginal  fistula),  with 
th(»  bla(l<ler  through  the  uterus  (vesico-uterine  fistula),  with  the  ureter 
<lir(H'tly  (ureterovaginal  fistula),  or  with  the  ureter  through  the  uterus  (ure- 
tero-uterine  fistula).  In  addition  to  these,  a  communication  may  be  estab- 
lished between  the  vagina  and  the  rectum  (rectovaginal  fistula). 
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Urinary  fistulas  which  open  directly  on  the  mucous  membrane  of  the 
vun^ina  varj-  eousiderably  in  size.  Urethrovaginal  and  veaicovaginal  fistulas 
when  of  suiBcient  size  may  he  readily  recognized  by  the  prolapse  of  the  bright 
ml  mucnus  membrane  of  the  bladder.  When  small,  they  may  be  detected  by 
the  probe  or  by  means  of  a  colored  solution  injected  into  the  bladder.  In  old 
eaKf!t  the  bladder  contracts  and  its  walla  liecome  thickened ;  atresia  of  tlic  iip|)er 
part  of  the  urethra  sometimes  exists.  \'esi co-uterine  fistulas  are  rare.  When 
suspected,  their  presence  may  Ije  demonstrated  by  the  colored  solution  test. 
I'rT-terovagiiial  Tistulas  are  usually  the  result  of  injurj-  to  the  ureters  in  the 
operation  of  panhysterectomy. 

Treatment. — A  certain  proportion  of  the  cases  of  urethro\'aginal  and 

'vettico vaginal  fistulas  close  spontaneously  under  vaginal  and  bladder  irrigation 

-with  a  borax  solution.     Operation  should  he  deferred  for  at  least  two  months, 

in  onler  to  give  the  lissue-s  time  to  contract.     In  conducting  the  o(x-rative 

^1  procedure,  the  parts  must  1m?  bniuglit  well   into  view  by  either  the  Sims 

Es>«-^<^^^it">n  (Fig.  1141)  or  the  knee-chest  position  {Fig.  642).  The  edges  of  the 
fi»C^  wla  are  to  be  carefully  pareil.  In  Sims'  operation  the  mucou.s  niernl  mine 
t3»  .^^voiile'l.  In  other  o[M;rations  the  entire  thickness  of  the  edges  is  pnred. 
Tl"»^^  flftI>-8(ilitlinK  method  is  employed  by  some.  Any  of  these  metlniils  will 
B»"*-^'^pood  retiulttt.  provided  the  denudation  is  thoroughly  done,  the  raw  edges 
^^c^^^ily  .ipproximatffli  by  sutures  which  make  their  exit  and  entrance  well 
t>^^^~  «)nrl  the  edges  and  do  ntJl.  include  the  mucous  membrane  of  the  bladder, 
»**«^  imtpcr  precautions  are  taken  to  prevent  contamination  of  the  wound  by 
J**"^  ■"**.  In  [taring  the  edges,  each  aide  of  the  fistulous  opening  is  to  be  grasped 
**^"  **  tenaculiitii.  .\  soun<l  passed  into  the  bladder  may  be  used  to  render  the 
Jiler  wall  more  prominent.  Kither  silver  wire  or  aseptic  silk  may  be  used 
^ulure  material.  T!ie  former  may  be  easily  passed  with  the  aid  of  a  double 
''***K^  'il»ilk,  lodofomi  or  other  sterile  pauste  should  be  packed  into  the  viigina 
*^*'*^«"ilie  HUtureaaTe  secured  and  the  ends  cut  off,  and  a  sigmoid  or  other  form 
y  ^^If-n-twining  rutJietcr.  with  several  feet  of  drainage-tubing  attaohetl.  should 
**    introduecd  into  the  bladder.     In  the  aft^^r-lreatment  the  [Mitient  Ls  to  be 
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kept  in  the  semiprone  position  (Marion  Sims).  The  catheter  muBt  be 
removed  and  cleansed  every  day.    The  sutures  are  removed  on  the  tenth  day, 

Vesico-uterine  fistula  may  be  dealt  with  by  separating  the  uterus  from  the 
bladder,  as  in  vaginal  hysterectomy,  and  closing  the  fistula  by  a  double  layer 
of  chromicized  catgut  sutures  (Reed).  In  case  it  is  found  impossible  to  bring 
the  bladder  within  reach  by  the  vaginal  route  the  abdominal  route  should  be 
employed.  In  either  case  the  uterus  should  be  curetted  and  drained.  Closure 
of  a  ureterovaginal  fistula  is  very  difficult  and  that  of  a  uretero -uterine  fistula 
impossible  except  through  an  abdominal  incision.  The  most  certain  method 
of  dealing  with  these  fistulas  is  to  implant  the  ureter  into  the  bladder  throu^ 
an  abdominal  section. 

Rectovaginal  Fistula. — This  distressing  condition  may  result  from  par- 
turient injuries,  carcinoma,  or  syphilis.  It  may  also  arise  from  the  pressure 
of  a  pessarj'  or  other  foreign  body  and  from  punctured  wounds.     In  these  latter 


cases  the  fistulas  may  be  healed  by  antiseptic  douches  and  gauze  packing  in  the 
vagina,  aided  by  temporarily  paralyzing  the  sphincter  ani  through  stretching. 

Treatment.— The  operation  should  be  preceded  for  three  or  four  days  by 
the  use  of  aperients,  and  douching  the  vagina  with  borosalicylic  solution.  The 
operation  is  con(lucte<l  with  the  patient  in  the  lithotomy  position  (Fig.  GXJ) 
anil  the  i)erineuiii  is  retracted.  The  edges  are  pared  and  the  rectovaginal 
septum  split  for  about  three-eighths  of  an  inch.  The  sutures  are  of  chromicized 
catgut  and  are  applied  in  two  layers.  The  first  approximates  the  recta!  portion 
of  the  fistula  but  docs  not  include  the  rectal  mucous  membrane.  The  seeond 
layer  closes  the  vaginal  portion.  If  the  fistula  is  low  down,  the  tissues  are  cut 
thnnigli.  including  the  remains  of  the  perineum,  and  the  gap.  including  the 
fi.ftula.  closed  by  the  flap-splitting  method  of  T  a  i  t ,  as  in  complete  rupture 
of  the  ]ierincuin  (see  page  Mri). 

In  the  after-treatment  the  bowels  are  confined  for  a  week,  when  an  olix-e- 
oil  ciicnia  is  given.  A  Imric  acid  douche  is  given  morning  and  night.  The 
hcaliiiH  is  complete  at  the  end  of  a  fortnight. 
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Vaginitis. — The  external  genital  organs  of  women  may  become  the 
§eats  of  coincident  infections  by  various  niicraorf;aiiisnis.  That  this  does  not 
iKTur  more  frequently  is  due  to  the  acid  accretions  of  the  vagina,  which  either 
destroy  the  vitality  of  the  piithi^enic  organisms  or  neutralize  their  virulence. 
This  is  believed  to  be  due  to  the  presence  of  an  acid-fomiing  bacillus  found  at 
the  inlroitus  (I)od  er  le  i  n).  To  this  circumstance  is  attributed  the  fact 
that  many  of  the  pus  niicro()rgani8ni8  found  in  iintl  about  tlio  female  external 
tcenital  organs  fail  of  positive  results  in  inoculation  experiments.  Mevertheless, 
rcrtsiiii  microorganisnis,  notably  the  gonococcus  of  .\  c  i  s  s  e  r  ,  are  not 
destroyed  or  inhibitci  by  Doderlein's  bacillus;  hence  acute  vaginitis 
from  this  variety  of  infection  is  comparatively  common. 

GoQorrheal  Vaginitis. — This  occurs  as  a  result  of  gonorrheal  vulvitis. 
Tlie  infection  may  be  carried  from  the  vulva  into  the  vagLn;il  canal,  either 
lhrr>ugli  the  use  of  a  douche  nozxie  or  some  such  mechanic  rdcans,  or  by  sexual 
iritprcoune.  Once  the  vagina  is  infected,  extension  niny  take  place  to  the 
entire  f^enital  tract,  the  uterus,  the  Fallopian  tubes,  and  tinaliy  the  pelvic 
lieritoneum  becoming  involve*!.  Even  the  bladder  and  kidne\-.'^  do  not  escape 
in  some  instances,  the  infection  extending  from  the  urethra,  which  becomes 
invrijveci  with  the  vulva. 

'l*he  symptoms  in  the  acut«  form  are  bulging  of  the  ostium  \'aginae  and  a 

|>riKht  twi  or  dusky  hue  of  the  mucous  meralirane  of  the  vattinu!  canal.     The 

JsAttrriifbitUietl  with  pus.  wliidi  fl<iws  o\-er  the  vulva,  and  is  hot  imd  sometimes 

I  ft  robbiitg;  it  is  usually  ver>'  tender  to  the  touch.     The  cervix,  a^t  seen  through 

(  !-»«■  sfiefTuluui.  is  commonly  swollen  and  the  oe  is  often  occluded  with  a  thick 

>>}  ajg  of  mucus.    These  symploms.  combined  with  those  of  tlie  coexisting 

^-»_»  Ivitis.  and  the  jiresenco  of  the  gonococcus  of  N  e  i  s  g  e  r  arc  sufficient  to 

c~-«<;.^Jish  the  diugniMis. 

The  sjTnptoms  of  cbrooic  gonorrhea  in  women  are  more  obscure.  The 
-x: »  X  nld  to  b(!  taken  into  account  are  the  following :  ( 1 )  the  histor\-  of  a  preceding 
a^cT'V.-Vtc  attack;  (2)  the  persistence  of  a  discharge,  which  may  van-  in  amount  from 
g^  s^  i  mple  moisture  to  a  quantity  sufficient  to  require  a  napkin,  ami  in  color  from 
^  -m^"  hitisli  III  u  yellowish  tint;  {H)  a  highly  congested  area  about  the  orifices  of 
ducts  of  the  \Tjlvovaginal  glands,  or  evidences  of  an  old  suppuration  of 
E  t^anda;  (■!)  the  presence  of  dark  red  spots  and  venereal  warts;  (5) 
L  » f;  c  r '  0  ttwt.  namely,  increased  prominence  of  tlie  granules  of  the  vaginal 
»^?~ous  membrane  on  the  application  of  a  50  per  cent  solution  of  zinc  chlorid 
■^=»  d  e  n  w  I  ei  n), 

" -■^ftatment.— This  is  (><»entially  germicidal.  The  vaginal  canal  is  first 
*^^"wughly  cleaiitted  by  means  of  a  douche  of  liorax  solution,  after  which  a 
^  ^r^hf  of  I  ;  2(XK)  solution  of  sublimate  is  given.  The  douche  is  kept  up  for 
«tir  fiftem  minul«t:4,  the  ostium  vaginae  l)eing  occluded  at  intervals  by  the 
*  i.  in  order  to  iilTcct  distention  of  the  vagina  and  bring  the  douche  in  contact 
***  **  every  portion  of  the  idurfncc.  In  ol>stinatc  cases  the  \';is:inal  mucous 
*•**-■'"  ■  » lifwii-  may  be  painted,  after  thorough  cleansing,  with  a  'ill-grain  to  the 
**5?**^'^  solution  of  nitrate  of  wilver,  The  speculum  ia  used  to  efttvt  this  appli- 
***■***«!.  Tlirrt-  or  tourdays  should  elapse  between  the  apiilications.  In  chronic 
the  bactericidal  mea-iures  should  ix  pcTnisted  in;  on  alternate  days  a 
_  _  ■«'"  "f  ?leriliw.fl  glycerin  may  l»e  used  to  Bush  the  vaginal  folds  with  their 
■M^"*  «ene1iiio.  thus  bringing  the  niit'rtHjrganisms  within  reach  of  the  sublimate 
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solution.  The  vulvovaginal  glands  should  be  extirpated  in  recurring  and 
obstinate  cases,  in  order  to  remove  a  ver\'^  probable  source  of  latent  infection. 
The  nitrate  of  silver  application,  made  every  third  or  fourth  day  through  a 
speculum  which  thoroughly  distends  the  vagina,  is  often  of  service. 

Cysts  of  the  Vagina. — Cysts  in  the  vaginal  wall  arise  in  the  remains 
of  a  persistent  Wolffian  or  Miillerian  duct  (Gartner's  duct).  The  latter  is 
found  on  either  one  side  or  the  other  of  the  anterior  vaginal  wall.  C>'sts  have 
also  developed  from  infolding  of  the  epithelium  after  operations;  they  may 
arise  from  dilated  lymph-spaces. 

Myomas  and  fibromas  are  also  found  in  the  anterior  vaginal  wall.  They 
are  round  in  shape,  sometimes  pediculated,  and  either  hard  or  soft,  according 
to  whether  or  not  they  have  undergone  lymphangiectatic  changes.  The 
treatment  is  extirpation. 

Sarcomas  in  childhood  appear  as  polypoid  nodules  or  racemose  tumors 
of  slow  growth.  After  remaining  quiescent  for  years,  they  may  take  on  rapid 
growth  and  quickly  invade  the  surrounding  and  underlying  parts.  In  more 
than  half  of  the  cases  the  tumor  springs  from  the  anterior  vaginal  wall.  Histo- 
logically the  growth  may  be  either  spindle-celled  or  round-celled  sarcoma; 
striated  muscle  cells  are  also  present  in  some  cases.  Metastases  are  rare.  In 
adults  the  disease  usually  occurs  in  the  lower  third  of  the  vaginal  walls,  either 
as  a  round  or  ovoid  and  well-defined  growth  with  a  smooth  surface,  or  as  a 
diffuse  infiltration.  The  disease  spreads  from  its  first  appearance  and  metas- 
tases are  common.  The  histologic  type  is  either  spindle-celled,  round-celled, 
or  giant-celled.  Myxomatous  degenerative  changes  may  occur.  Finally, 
secondar}^  deposits  of  deciduoma  may  occur  in  the  vagina. 

Carcinoma. — This  may  be  primary  or  secondary.  Primary'  carcinoma 
occurs  as  a  rapidly  growing  circumscribed  thickening  with  a  tendency  to  ulcera- 
tion, or  a.s  a  papillary  growth.  It  may  occur  at  the  vulvovaginal  junction,  near 
the  urethral  orifice,  or  in  the  posterior  vaginal  wall.  Any  portion  of  the  mucous 
membrane  mav  be  involved,  however.  Secondarv-  carcinoma  occurs  as  an 
extension  from  the  cervix  uteri  or  rectum,  from  contact  infection  (auto-inocu- 
lation), or  as  a  metasta.sis  from  the  uterus  or  ovaries.  The  progress  of  the 
disease  is  rapid  and  the  destruction  usually  more  or  less  extensive.  The 
lymphatic  glands  in  the  groin,  which  become  early  infected,  are  greatly  en- 
larged, as  a  rule,  before  the  patients  apply  to  the  surgeon  for  relief.  These  eases 
are  of  very  unfortunate  character,  since  surgery  can  do  but  little  for  them, 
even  in  the  early  stages,  without  bringing  misery  in  the  wake  of  the  operative 
effort  through  the  establishment  of  rectovaginal  or  vesicovaginal  fistulas. 
These  conditions,  however,  are  brought  about  by  the  disease  itself  in  its  later 
stages. 

Papillary  adenocarcinoma  may  be  found  in  the  vagina  as  a  metastatic 
growth  from  the  ovary  (B  e  y  e  a).  Endothelioma  of  the  lymph- vessels  or  of 
the  capillary  blood-vessels  has  been  observed. 

THE  UTERUS 

Lacerations  of    the   Cervix. — These    usuallv    occur   as    accidents   of 

childbirth ;  rarely  they  may  follow  forcible  operative  dilatation.    They  may  be 
slight  and  superficial  or  deep  and  extensive.     More  than  one  may  occur  at  the 
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of  the  tear  is  now  thoroughly  cut  away,  either  by  Skene's  hawk's-bill  scis- 
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\  (Fift.  G4())  <ir  by  the  scalpel,  ami  the  denudation  completed  by  cuttinic 
witli  tlie  scalpel  the  maqiins  of  the  ceirical  canal 
and  jiarin^  the  surface  of  the  tear  to  the  sharp 
line  tliu.4  fornictl.  At  this  stage  of  the  operation 
nidra  unrkiuf;  room  iiiiiy  be  gained  by  the  use 
of  the  lateral  va<tinal  retractor  (Fig.  647).  In 
rlosing  the  pap  Kninict's  wire  nee<lles  with  cut- 
ting iK)inl  are  cniployetl.  hold  with  a  suitable 
needle-holder  (Fig.  648).  Chromicized  catgut 
i.-i  used.  The  needle  enters  near  the  angle  of* 
the  gap  on  the  vaginal  surface  of  the  posterior 
li])  of  the  cervix  and  emerges  at  the  edfx  of  the 
mucous  membrane  of  the  eunal.  It  then  enters 
at  a  point  on  the  mucous  menibnine  of  the  an- 
tcrior  lip,  corresponding  to  the  last  named,  and 
cTiiergcs  on  the  vaginal  surface  of  the  anterior 
lip.  TIh-  neetlle  enters  and  finally  emerges  on 
coniplt'iiim  of  the  suture,  alxiut  ^6  "^  ""  >"^'' 
from  the  edce  of  the  freshenetl  tear,  and  should 
bo  i>assoil  as  nearly  as  [xtssible  [Himllel  to  each 
surface  to  be  approximated.  From  three  to  five 
sutures  on  each  side  arc  usuall\'  requiresl  {Figs. 
fili)  and  0-^1).  All  the  sutures  are  pais^ied  before 
■e  tieil.  a  simnd  is  pas,'*ed  to  make  certain  that  the 


tied. 
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cervical  canal  is  free  for  drainage,  when  the  ends  of  the  sutures  are  cut  short 
and  the  vagina  packed  with  sterile  gauze.  The  patient  may  be  permitted  to 
urinate  voluntarily.  No  vaginal  douches  are  to  be  used.  The  chroniicizei I 
gut  sutures  last  sufficiently  long  to  insure  complete  union ;  they  do  not  re- 
quire removal. 

If  hypertrophic  and  hyperplastic  conditions  exist  after  laceration  of  the 

cennx  uteri,  these  should  be  treated  preliminarily  by  hot  douches  and  glycerin 

tampons  on  alternate  days,  and  by  rest  in  the  recumbent  position  for  a  coii- 

nderable  portion  of  each  day;  if  these  measures  do  not  suffice,  the  openition  of 

amputation    of    the   cervix   should 

take   the   place   of   trachelorrhaphy. 

This  is  done  moat  conveniently   by 

the  method  of  dividing  circularly  the 

mucous  membrane  of  the  cervix  and 

then  deepening  this  cut  and  grasping 

the  cervical  tissues  of  the  stump  as 


«he  operation  proceeds,  to  prevent  retraction  (Emmet).  In  applying  the 
EiutureH.  the  lateral  angles  of  the  canal  are  grasped  by  tenacula.  and.  fn)m  a 
point  commencing  on  the  woman's  left,  the  posterior  ^-aginal  nmcous  mcm- 
Israne  is  first  grasped  by  the  needle,  then  the  tissues  of  the  stump,  and 
finally  the  anterior  vaginal  mucous  membrane  (Fig.  Sfll).  On  reaching  the 
«ranal  the  needle  perforates  the  mucous  membrane  of  the  latter  and  the  suture 
is  thwi  tume<l  back  for  tying.  The  anterior  lip  is  attached  to  the  canal  in  the 
s&me  manner.  Two  or  three  sutures  may  be  retjuired  posteriorly  and  the  same 
number  anteriorly.    Or,  all  the  sutures  may  be  utilized  to  secure  the  approxi- 
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mation  of  the  vaginal  with  the  cervical  mucous  membrane  (Fig,  652).     The 
after-treatment  is  the  same  as  in  trachelorrhaphy. 

Operative  laceration  of  the  cervix  uteri  usually  occurs  near  thft  internal 
OS.  It  is  due  either  to  the  employment  of  an  unjustiflable  amount  of  force  and 
too  great  dilatation  or  to  a  diseased  condition  of  the  cervical  tissues.  It  is 
recognized  by  the  sudden  giving  way  of  the  parts  and  the  occurrence  of  bleed- 
ing. The  latter  can  usually  be  arrested  by  tamponing.  If  free  and  persistent, 
the  uterine  artery  may  be  torn,  in 
which  ease  it  may  be  necessary  to 
open  the  abdomen  to  find  the  source  (A 
the  bleeding.  Exceptionally  it  maybe- 
come  necessarj'  to  remove  the  uterus 
before  the  bleeding  can  be  arrested. 


Rupture  of  the  Uterus. — This  is  an  accident  occurring  during  labor.  It 
may  l>e  due  to  any  condition  that  interferes  with  the  normal  descent  of  the  child, 
the  boily  and  fundus  ascending  ii-s  the  labor  progresses,  or  to  any  weakening 
inliuence  on  the  uterine  wall.  In  addition  to  dystocia  from  conditions  refer- 
able to  thcchild.  tumors  of  the  body  of  the  uterus,  distortions  of  the  pel  vis.  and 
cancer  of  the  cervix  are  aninng  the  causes. 

The  rupture  may  be  complete  or  partial.  WTien  complete,  there  is  pro- 
found shock,  a  cessation  of  the  uterine  contractions,  and  recession  of  the  pre- 
senting part  of  the  child;  there  is  also  an  abnormal  mobility  of  the  uterus:  the 
solid  feci  of  the  fundus  disapiwars  or  the  latter  is  tilted  to  one  side;  in  lateral 
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present.  In  a  septic  case  it  is  safer  to  open  the  abdomen,  repair  the  perforation, 
and  cleanse  the  peritoneum.  Nonseptic  cases  with  a  small  perforation  should 
be  carefully  watched  and  abdominal  section  performed  on  the  first  appearance 
of  threatening  symptoms.  In  the  meanwhile  the  patency  of  the  cervix  shoiild 
be  maintained  by  a  drainage-tube  and  the  vagina  packed  with  sterile  gauze. 
The  use  of  the  douche  should  be  avoided.  In  the  case  of  a  large  perforation,  as, 
for  instance,  one  made  by  a  curet,  the  possibility  of  the  protrusion  of  a  loop  of 
intestine  or  a  portion  of  omentum  should  be  borne  in  mind  and  the  damage  re- 
paired through  an  abdominal  incision.  It  may  even  be  necessary  to  perform  a 
hysterectomy  under  these  circumstances.  Injury  of  the  intestine  imperatively 
demands  abdominal  section  and  repair  of  the  injured  gut. 

Gunshot  wounds  of  the  pregnant  uterus  have  been  recorded.  Labor  pains 
set  in  and  the  uterine  contents  are  expelled.  In  the  non-impregnated  uterus 
contractions  are  followed  by  the  expression  of  clots.  In  either  case  the  abdo- 
men should  be  opened  at  once,  particularly  in  the  case  of  the  gravid  uterus, 
even  though  the  fetus  has  been  expelled,  for  the  reason  that  amniotic  fluid  may 
have  been  forced  through  the  wound  of  the  uterus  into  the  peritoneal  cavity. 

Cattle-horn  wounds  of  the  pregnant  uterus  occasionally  occur  in  farming 
districts.  The  wound  of  the  uterus  may  be  sufficiently  large  to  permit  the 
escape  of  the  entire  uterine  contents  into  the  peritoneal  cavity.  Such  injuries 
are  not  necessarily  fatal,  as  regards  either  mother  or  child.  The  treatment 
consists  in  following  the  technic  of  elective  cesarean  section  (see  page  406). 

Foreign  bodies,  such  as  hairpins,  broken-off  catheters,  and  other  in- 
struments used  to  produce  abortion,  have  been  found  in  the  uterus.  Strips  of 
gauze  accidentally  left  in  the  course  of  treatment  and  the  stem  of  an  intra- 
uterine pessary  are  also  occasionally  encountered.  Tents  used  for  dilating  the 
cervix  have  slipped  into  the  cavity  of  the  uterus.  The  fragments  of  a  broken 
glass  catheter  used  for  irrigating  the  uterine  cavity  may  become  embedded  in 
the  walls  of  the  uterus  (M  i  1 1  e  r  m  a  i  e  r  ,  quoted  by  Reed).  Whenever 
possible  the  foreign  body  should  be  removed  through  the  dilated  cervix.  In 
cases  of  impacted  bodies  hysterectomy  may  he  necessAry. 

Endometritis. — This  is  usually  associated  with  metritis^  owing  to  the 
intimate  anatomic  relations  of  the  endometrium  and  myometrium.  The 
most  important  changes,  however,  are  found  on  the  surface  of  the  former.  The 
disease  is  generally  the  result  of  a  mixed  infection,  though  in  some  cases  it  may 
be  due  in  the  commencement  to  the  presence  of  the  gonococcus  of  X  e  i  s  s  e  r. 
The  so-calle(^l  catarrhal  endometritis  is  a  simple  hyperemia  (Reed).  In 
elderly  women  a  discharge  of  thin,  foul-smelling  pus  is  sometimes  found  to  escape 
from  the  uterus  on  dilating  the  cervix  (senile  suppurative  endometritis). 

Causes. — Endometritis  is  always  due  to  infection.  In  the  case  of  mixed 
infection  the  infectious  material  may  be  carried  above  the  internal  os  by 
mechanic  means,  such  as  unclean  instruments.  Lacerations  of  the  cervix  and 
a  chronic  (iihitation  of  the  canal  are  predisposing  causes.  Uterine  displace- 
ments, particularly  prolapsus,  favor  the  occurrence  of  the  infection.  E)egen- 
erative  changes  occurring  in  tumors  of  the  uterus  may  be  a  source  of  infection. 

S)miptoms. — In  the  simple  form  in  which  the  surface  epithelium  and  mucous 
follicles  arc  alone  involved,  the  discharge  varies  from  a  clear  and  viscid  to  a 
mucopurulent  character.  It  may  occasionally  be  stained  with  blood.  Dys- 
menorrliea  is  not  uncommon.     In  long-standing  cases  both  menorrha^a  and 
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mptrotrhagia  may  tie  present.  In  women  at  or  near  the  menopause  these  are  due 
l«  ilegeoerative  changes  in  the  endometrium  (fungous  endometritis).  Sen- 
aibility  of  the  fundus  is  aomelimea  present. 

The  diagnosis  is  established  Ijy  dilating  (he  cervix  and  rcmoviiiK  the  intra- 

H  Uterine  tissue  by  means  of  the  sharp  curet.     In  hemorrhagic  cases  the  suspicion 

H  of  malignant  disease  must  1>e  entertained. 

^1  Treatment. — The  best  nonnperative  treatment  consists  in  slightly  dilating 

t  

rciw  fcauEV.  and  packing  it  with  a  narrow  ribbon  of  gauze  saturated  with  05  per 
«5«-nt  carbolic  acid  (Reed).  If  the  vaginal  mucous  membrane  is  accidentally 
Ccvudied  with  the  carbolic  acid,  the  latter  sliould  lie  at  once  neutralized  with 
^tJ«ohol.  The  vagina  is  packed  with  glycerin  tampons.  The  treatment  is 
r^|)eal«d  every  »econd  day:  three  or  four  applications  usually  suffice  in  simple 
<r^^k«m.  This  and  all  other  intrauterine  medications  are  of  absolutely  no  avail 
ix»  cajies  of  fungous  endometritis  with  associated  hemorrhage.  Nothing  short  of 
^  Chiiniugh  removiil  of  the  thickened  lining  of  the  uterine  cavity  by  moiin,-^  of  the 
cK>mxir)>  curet  will  suffice  in  these  cases. 

Tilt-  operative  treatment  of  eminmetritis  consists  in  u  thorough  curettage 
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iwi  by  anti.ieptic  applications.    The  emulsion  of  iodofonn  is  used  by  .«ome 
in«:   ciIImt"   prefer  t*)   pack   the  uterine  cavity  with  iodofonn   gauze. 
lugh  irrigation  of  the  ut«rine  cavity  by  mennti  of  the  borosalicylic  solution 
r  .1  c  h  ,  after  curcl  lagc,  answers  the  purpose  in  most  cases.     The  pre- 


o€  -J 

'^  "15!**  «iarv  dilatation  of  the  cervical  canal  is  best  cffoctwl  by  the  small  cenical 
|-4bmxr -^       ■—       — •  ...   - 


t-or  (Fig.   fiW).  followed,  if  necessary,  by  the    instrument    devised  by 
*^  '*   «n  (1  e  1 1  (Fig.  655),  and  the  curettage  by  any  of  tin*  sharp  curets  of  suitable 
^'"^      and  Kliapc.    The  dilatation  of  the  cervical  canal  shoukl  ne\er  be  curried 
^^y^^wl  the  Actual  requirements  of  the  case. 
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In  cases  of  gonorrheal  endometritis,  during  the  acute  stage,  the  infection 
may  be  limited  to  tlie  cervical  canal,  and  hence  everj'  care  should  be  taken  to 
prevent  diffusion  of  the  infectious  agents.  The  cervix  should  be  exposed  by  a 
speculum,  the  canal  cleansed,  and  a  5  per  cent  solution  of  protargol  applied. 
The  vaginal  surfaces  are  treated  with  a  2  per  cent  solution  of  the  same  agent 
and  packed  with  gauze  moistened  with  the  same.  The  treatment  is  repeated 
e\er>-  second  day.  In  chronic  eases,  in  order  to  prevent  extension  to  the  Fal- 
lopian tubes,  the  infection  should  be  eradicated  by  curettage  and  subse<|uent 
packing  of  the  uterus  with  a  gauze  strip  saturated  with  a  5  per  cent  solution  of 
protargol. 

Streptococcus  infection  of  the  uterus  is  the  ordinar>'  condition  which 
obtains  in  puerperal  fever  (streptococcus metritis).  The  distended  lymph- 
atics and  ojjen  blood-vessels  at  the  site  of  the  placenta  serve  for  the  reception 
of  the  poison,  which  is  speedily  taken  up  and  transported  to  the  syst«m  at  large. 
Infectious  thrombophlebitis  of  the  uterine  sinuses  occurs,  followed  by  the 
breaking-down  of  the  thrombus  and  the  general  dissemination  of  emboli  con- 
taining the  microorganisms.     I'oci  of  suppuration  form  in  the  body  of  the 


organ  and  large  abscesse.'*  sometimes  result.  The  peritoneum  becomes  involved 
(streptococcus  peritonitis),  the  infection  being  conveyed  through  the  lymph- 
channels  from  the  interior  of  the  uterus. 

The  symptoms  arc  a  [>ronounced  chill,  preceded  or  followed  by  fever; 
temporary  arrest  of  the  lochia,  a  dark,  offensive,  and  slightly  viscid  vaginal 
discharge  taking  its  place.  Irregular  chills,  an  erratic  temperature  oun-e, 
marked  exhaustion,  and  cold,  clammy  perspiration  are  marked  features  of 
the  (lisca.sc. 

The  surgical  treatment  consists  in,  first,  early  and  thorough  curettage  in 
order  to  arrest  the  infection.  This  should  be  performed  at  the  first  sign  of 
disturbance.  The  oiwration  is  followetl  by  a  uterine  irrigation  of  a  1 :  2000 
sublimate  solution  and  the  packing  of  the  uterus  with  iodoform  gauze  soaked 
in  glycerin.  Second,  should  these  measures  fail  and  the  symptoms  persist 
without  anieliortitioii,  no  time  is  to  l>e  lost,  but  complete  removal  of  the  uterus 
mast  be  [iracliscd  at  once,  'llie  abdominal  route  is  to  be  chosen.  The  uterine 
cavity  and  vagina  are  to  I)e  thoroughly  irrigated  beforehand  with  a  I  :  20(H) 
sublimate  solution  and  packed  with  gauze  wrung  out  of  the  same  strength  of 
.solution  made  with  5(1  |M?r  cent  alcohol. 
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Myomectomy.— Small  pediculated  tumors  are  easily  removed  by  splitting 


Fig.  657.— Dodble  Tenj 

i  and  capsule  near  the  base  of  the  pedicle  in  the  shape  of  two  small 
(laps,  and  enucleating  the  tumor.  In 
larger  growths  the  hemorrhage  maj-  be 
pre\'ented  by  the  pretiniinar>'  application 
of  an  elastic  constrictor  around  the  cer\'ix 
and  the  pedicle  transfixed  with  a  double 
lipature  and  tied  in  two  sections,  after  a 
cuff  of  peritoneum  has  been  turned  back. 
Even  quite  larpe  non-i)ediculated  inter- 
stitial myomas,  when  single,  may  be  re- 
moved by  m\omectomy.  If  the  bleeding 
is  intractable  after  removal  of  the  con- 
strictor, the  uterus  must  be  removed  at 
once.  Otherwise  the  edges  of  the  stump 
are  sutured  together  and  the  cuff  of  peri- 
toneum and  capsule  sutureti  over  the 
stump.  When  no  stump  can  l»c  formed, 
the  uterus  tissues  are  drawn  together  by 
deep  suturing  with  calgut.  for  the  pur- 
pose of  closing  the  gap  and  of  arresting 
the  hemorrhage.  In  conducting  the  enu- 
cleation blunt  <lissection  with  the  handle 
of  the  scaljjel  aided  by  the  fingers  should 
replace  cutting  as  far  as  [wssible.  The 
uterine  cavity  should  lie  curetted  before- 
hand in  order  that  drainage  through  the 
vagina  ma>'  be  institute<l  by  passing  a 
.strip  of  gauze  from  the  site  of  the  tumor 
through  the  uterine  cavity,  in  case  the 
latter  has  been  invadetl  during  the  oper- 
ation. The  presence  of  multiple  tumors 
is  an  indication  for  hysterectomy. 

Supravaginal    Hysterectomy.  — 

i.I.'i;*wTu!ii'.''"""^  ■"""     Whenever  the  adnexa  are  healthy,  thes* 

should   be  preser\'ed   and   the  operation 

subperitoneal  manner.     The  uterus  is  held  strongly  forward 
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in  the  abdominal  wound  by  a  heavy  tenaculum  forceps  (Fig.  &H7).     Kach 
brniid  ligament  and  Fallopian  tube  is  ligated  in  turn  in  two  places  as  close 
AS  poaaible  to  the  uterus  wilh  braided  catgut  (Fig.  658),  so  as  to  secure  the 
ovariatt  arleriee,  and  cut  between.     Two  peritoneal  flaps  are  now  formed  by 
tixnRX'ereely  infising  the  serous  covering  of  the  uterus,  the  anterior  flap  in- 
cluiling  the  bladder.     The  posterior  flap  is  stripped  backward  tu  the  rectum. 
TImmc  flaps  of  periloneum  are  conveniently  made  by  pushing  the  serosa  back 
with  a  bunch  of  gauze  grasped  in  ii  sponge  forceps.     The  peritoneal  covering 
of  the  iHtcra]  surfaces  of  the  uterus  is  pushed  back  in  the  same  manner,  when 
the  uterine  arteries  are  brought  into  view.     These  are  grasped  by  Pean's  or 
Krilh'i*  forec[w  and  the  uterus  cut  away  by  a  few  strokes  of  the  knife  across 
the  cenLx.     If  there  is  much  oozing  from  the  cut  surface  of  the  cer\-ix,  this 
iu  touched  with  the  thermocautery.    The  uterine  arteries  and  other  bleeding 
f>oiiits  that  have  been  secured  by  forceps  are  now  ligated.     Drainage  is  pro- 
viiled  for  by  splitting  the  remains  of   the  cervix  directly  backward  siilli- 
^i*nlly  to  permit  the  passage  of 
A    finger-sized  drainage-tube  into 
thf  vuginit.     Thi.s    tulie    shouM 
ix^  self-retaining  (Fig.  MSJ.    The 
peritoneal   flaps  are  now   to   be 
•f>f>mxi mated  by  catgut  suture.'- 
o*-or    the  cut  surface  of  the  cer- 
vix,   tliia,  tw  well  iw  all  other  niw 
•iArf««,«w.  being  turned  away  from 
'the    f34>nton(>iil  cavity  and  placfl 
«"  th^  rclroperitonea!  space.    The 
tubes^   and  ovaries,  however,  are 
Lfcft  ir»*ii|o,  Tlic  abdominal  woun. I 
••     cit  me(l   ami    the    vaginal    tube 
•^^^-^se^e^l  with  sterile  gauze.     The 
.irtugp-tubo  is  removed  about 
t  lairtl  day,  after  which  a  daily 
lOfac  of  boric  acid  solution  is 
the    vagina     beini;    kept 
_^^      --€^\  with  slerile  gauze  in  the 

,  ***iihysterectomy.— The  technic  of  the  ojieration  of  complete  extirpation 
*-he  uterus  is  similar  to  the  foregoing  up  to  the  |)oint  of  the  section  of  the 
^•"^"^X.  Even  this  may  be  accomplished,  the  latter  lieing  rea<lily  dissected 
^?*>*  nfliT  th»!  liody  of  the  uterus  and  the  tumor  have  been  removed. 
"■*  method,  namely,  the  removal  of  the  body  of  the  uterus  first  anil  then 
,       ■"^nio\-«l  o(  the  tM^r%'ix,  should  not  be  undertaken,  however,  in  malignant 


**P<MttI  care  i.i  necessarj-  in  [terfonning  this  o|>onition   to  avoid  injury  to 

Urotere.     Those  should  be  icentifieii  whenever  possible.     Wien  they  are 

,^_    *»>crfaled.  the  operator  shouli    carefully  inspect  all  tissues  liefore  dividing 

L  fS?****     IncaiMMof  malt^HJit  dist^aso  injury  to  the  ureter  sometimes  hap|)ens. 

®  <li\-ided  ureter  -  lodiatel)'  implanted  into  the  bladder. 

In  frmnf  the  cut  ixlgos  of  the  lat  ter  are  grasped 


A.  Kubbsr  tube  fl1iiLC«<J  re 
relaininK  •ciiiK*;  B,  Ui»  t^Ut  !■< 
»verB«d  and  jAunl  tLkroufth  tha  uiKninn  ur 
h>  fonn  Ihe  winp:  V.  llw  tubs  Rnwiiedliy  tl 
ready  to  br  -' *  ' ""■ — 


372  SURGERY  OP  THE  FEMALE  PELVIC  ORGANS 

with  long  Pean  forceps  until  the  section  is  completed ;  any  bleeding  vessels 
that  appear  may  be  secured  at  the  same  tune  and  ligated  afterward.  If  the 
uterine  arteries  have  been  previously  tied,  most  of  the  bleeding  will  come  from 
the  azygos  artery  of  the  vagina  posteriorly.  Injur}'  to  the  bladder  and 
vagina  must  be  carefully  avoided.  On  the  completion  of  the  operation  a  wide 
strip  of  sterilized  gauze  is  packed  into  the  vagina  from  above,  its  upper  end  being 
laid  in  folds  above  the  cut  edges  of  the  vagina.  The  vesical  fold  of  peritoneum 
is  now  sutured  to  the  posterior  peritoneal  flap,  the  toilet  of  the  peritoneum 
completed,  and  the  abdominal  incision  closed. 

Polypoid  growths  of  the  uterus,  when  small,  may  be  removed  by  simple 
torsion,  combined  with  traction,  by  scraping  them  off  with  a  sharp  curet  or  by 
cutting  across  the  pedicle  with  long  blunt  scissors.  Large  polypi  are  best 
removed  by  means  of  the  wire  ^craseur  after  the  cervical  canal  has  been 
thoroughly  dilated  and  the  point  of  attachment  identified.  Piano  wire  is  the 
most  easily  applied  and  manipulated.  The  cut  surface,  if  accessible,  should 
be  cauterized  with  the  thermocautery.  Bleeding,  unless  arrested  by  the 
cauter\%  will  usually  yield  to  a  hot  intrauterine  douche  and  the  packing  of 
the  cavity  with  iodoform  gauze.  The  cavity  of  the  uterus  should  always  be 
explored  for  other  growths. 

Adenoma  uteri  is  a  malignant  degeneration  of  the  endometrium.  In 
typic  cases  it  consists  of  a  diffuse  and  irregular  thickening  of  the  mucous  mem- 
brane. It  would  seem  to  have  its  origin  in  a  simple  glandular  hypertrophy  of 
the  endometrium,  the  acquired  malignant  features  tending  toward  the  carci- 
nomatous type.     Metastases  occur  late,  if  at  all. 

The  sjrmptoms  are  those  of  chronic  endometritis,  plus  hemorrhage  and 
inter\'ening  watery  discharge,  and  pronounced  pain  and  tenderness.  These 
symptoms  may  all  disappear  for  a  time,  the  patient  in  the  meantime  main- 
taining fair  health.  They  may  then  return,  perhaps  more  pronounced  than 
ever.    The  clinical  course  is  slow. 

The  differential  diagnosis  between  simple  glandular  hypertrophy  and  ma- 
lignant adenoma  is  difficult  and  often  impossible.  This  is  true  even  with 
reference  to  microscopic  examination  of  the  uterine  scrapings  obtained. 

Treatment. — All  cases  of  adenoma  of  the  bodv  of  the  uterus  should  be  sub- 
jected  to  total  extirpation  of  the  organ,  without  reference  to  the  microscopic 
findings  as  to  malignancy  or  nonmalignancy.  If  the  uterine  scrapings  show 
adenoma,  the  sooner  a  panhysterectomy  is  performed  the  better.  Above 
all  things,  repeateil  curettage  is  to  be  avoided,  and  cauterization,  whether  by 
the  galvanocautery,  the  thermocautery,  or  chemic  agents,  is  positively  harmful. 

Carcinoma. — Cancer  of  the  uterus  is  rare  before  the  age  of  thirty ;  it  is 
most  common  ])etween  the  fortieth  and  the  sixtieth  vear.  It  is  relativelv 
more  frecjuent  in  married  women  and  in  those  who  have  borne  children.  It 
may  spring  from  the  cervix,  cither  the  free  vaginal  iX)rtion  or  the  cervix 
I)roi)cr,  or  from  the  body  of  the  uterus. 

Carcinoma  of  the  portio  vaginalis  arises  from  the  lips  of  the  cervix  and 
assumes  the  characteristics  of  polypoid  carcinoma  (cauliflower  excrescence). 
Or  tliere  may  be  infiltration  and  hardening,  with  smooth  hard  surfaces.  The 
vaginal  walls  become  involved ;  the  bladder  is  invaded  from  the  anterior  fornix. 
Tlie  rectum  is  rarely  involved.  The  iliac  lymphatics  are  the  seat  of  carcinomat- 
ous infection.     In  tlie  cervix  proper  it  may  commence  as  a  circumscribed  nodule 
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possible.  The  methods  practised  at  the  present  time  are  (1)  vaginal  hysterec- 
tomy ;  (2)  abdominal  panhysterectomy.  While  the  first  named  is  often  given 
the  preference  over  abdominal  panhysterectomy  in  selected  cases,  the  latter 
is  more  frequently  employed.  The  anxiety  of  the  surgeon  to  remove  the 
disease  as  completely  as  possible  will  lead  him  to  choose  the  route  by  which 
the  most  perfect  access  to  all  the  involved  tissues  can  be  obtained.  This 
without  doubt  is  the  abdominal  route.  On  the  other  hand,  it  is  asserted  that 
the  vaginal  route  serves  to  remove  the  uterus  and  appendages,  and  that  the 
immediate  mortality  is  comparatively  low,  while  if  the  disease  has  extended 
beyond  the  uterus  and  lymphatic  involvement  has  taken  place,  a  cure  cannot 
be  expected,  even  with  the  access  which  the  abdominal  route  offers.  The 
mortality  of  the  abdominal  operation  itself  is  considerably  greater  than  that 
of  vaginal  hysterectomy.  In  cases  in  which  the  disease  is  discovered  early, 
the  uterus  freely  movable,  and  the  vagina  sufficiently  capacious,  the  vaginal 
route  should  be  chosen.  On  the  other  hand,  in  cases  of  late  interference  or 
early  cases  in  which  adhesions  prevent  the  uterus  from  being  drawn  down,  as 
well  as  in  the  unmarried  or  in  women  who  have  not  borne  children,  the 
a})dominal  route  should  be  chovSen. 

Vaginal  Hysterectomy. — In  septic  cases  the  cervical  canal  is  curetted  and 
disinfected.  In  cases  of  broken-down  carcinoma  the  sloughing  portion  should 
be  removed  and  the  parts  cauterized  with  chlorid  of  zinc  (vide  9upra)  a 
week  beforehand.  With  the  patient  in  the  lithotomy  position,  the  perineal 
retractor  (Fig.  643)  is  introduced.  Both  lips  of  the  cervix  are  seized  with  the 
volsella  forceps  and  the  organ  drawn  down.  Used  in  this  manner,  the  forceps 
serv^e  to  close  the  os.  A  circular  incision,  made  close  to  the  cervix  in 
nonmalignant  cases,  and  at  a  distance  of  about  three-fourths  of  an  inch  from 
the  apparent  boundaries  of  the  disease  in  cases  of  carcinoma,  embraces  the 
cervix.  The  entire  thickness  of  the  mucous  membrane  is  divided  and  the 
connective  tissue  in  front  of  and  behind  the  cervix  is  bluntly  dissected  up  by  the 
finger-tips  covered  with  gauze.  When  the  peritoneum  is  reached,  this  is  seized 
with  forceps,  opened  with  the  scissors,  and  the  opening  enlarged  with  the 
finf];crs.  A  gauze  compress  is  pressed  above  the  uterus  to  prevent  the  descent  of 
omentum  and  intestine.  Injury  to  the  bladder  in  front,  to  the  ureters  on  the 
sides,  and  to  the  rectum  behind  is  to  be  carefully  avoided  in  this  stage  of  the 
operation.  The  separation  of  the  bladder  is  completed  in  front  and  the  ureters 
carefully  cleared  to  each  side  by  pushing  them  back.  The  cervix  is  drawn  well 
to  the  left,  the  base  of  the  right  broad  ligament  sought,  and  the  uterine  artery- 
identified  by  its  pulsation.  A  Pean  or  Keith  clamp  (Fig.  660)  is  applied 
to  the  l)r()ad  ligament  so  as  to  include  tlie  arter}%  or  a  braided  catgut  ligature 
may  be  passed  with  a  large  aneurism  needle  and  tied.  The  sutures  are 
now  divided  dose  to  the  iitonis.  The  broad  ligament  of  the  opposite  side. 
together  with  the  corresponding  uterine  artery,  is  treated  in  the  same 
niannor.  Finn  traction  l)eing  made  on  the  uterus,  a  second  clamp  or  ligature 
is  applied  on  each  side,  and  tlie  tissues  divided  as  before.  A  third  clamp  or 
ligature  is  applied  on  each  side;  the  remainder  of  the  broad  ligament  on  the 
loft  side  is  ])r()Ught  down  In'  the  finger,  hooked  over  its  top,  clamped  or  tied, 
and  cut  frc^o.  The  organ  now  swings  on  a  small  portion  of  the  right  broad 
liganic^nt,  which  is  easily  clamped  or  tied,  and  the  utenis  cut  away.  The  stumps 
of  the  broad  ligament  are  carefully  inspected  for  bleeding.     Wien  ligatures 
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are  used,  the  vaginal  vault  and  opening  in  the  peritoneum  are  closed  with  a 
catgut  suture  and  the  vagina  packed  with  sterile  gauze.  If  forceps  arc  cm- 
ployed,  the  suturing  is  omitted ;  the  gauze  is  snugly  packed  between  the  fon-eps 
and  extends  sufficiently  far  to  prevent  protrusion  of  the  intestine.  A  vulvar 
pad  is  then  applied.  The  forceps  rem^n  in  situ  for  two  days;  the  gauze  is  not 
disturbed  for  three  or  four  days.  The  parts  are  thereafter  to  l>e  douched  twice 
daily  with  boric  acid  solution.  (For  Abdominal  Panhysterectomy,  see  page 
371.) 

Sarcoma  of  the  Uterus. — This  is  of  much  less  frequent  occurrence 
than  carcinoma  of  the  uterus.  It  usually  occurs  in  middle  life  and  in  elderly 
women,  though  it  has  been  observed  in  very  young  children.  It  may  spring 
imm  the  mucous  or  muscular  structures  in  the  vaginal  portion  of  the  cervix,  the 
ter\'ix  proper,  or,  more  frequently,  the  body  of  the  uterus.  An  apjjarently 
innocent  polyp  may  be  sarcomatous  in  character,  its  removal  being  followed 
by  a  markedly  malignant  growth  of  sarcoma.     Sarcomas  of  a  papillomatous 


t^'pJp  are  sometimes  found  springing  from  the  cervix.  Sarcoma  of  the  uterine 
v%'a.JI  mpidly  infiltrates  the  muscularis  and  mucosa  and  quite  conmionly  U-.nh 
to  *i  marked  enlargement  of  the  organ  in  all  directions.  The  cavity  is  sonir- 
tintcs  invadedinsuchamanneras  to  lead  to  a  valvelike  occlusion  of  the  internal 
ofi.  ouusing  an  intermittent  discharge  of  accumulated  serosa  ngui  no  tent  fluid. 
I>ers»t  ruction  of  the  neoplastic  tissues  occurs  as  the  result  of  lieniorrhagc.  I'alty, 
h>-»fclirie,  and  colloid  degenerative  changes  may  also  occur. 

I'he  sympttnns  are  practically  the  same  as  those  of  carcinoma.  There 
>s  the  same  hemorrhage,  offensive  discharge,  and  pain.  Later  in  the  disca.^c 
*h€^  f>ain  liecomes  a  ver>'  prominent  symptom.  The  growth  of  a  saninruttinis 
uter\iJi  is  more  rapid  than  that  of  a  carcinomatous  uterus.  .\  dilTiTcutial 
«i>a#5Ti<>8i.s.  however,  is  impossible  except  by  microscopic  examination,  S(ili<l 
^^'***»r5  of  the  uterus  of  rapid  growth  should  always  !«  looked  on  with  sus- 
pieion.  for  the  reason  that,  even  If  these  arc  not  sarcomatous  from  the  liecin- 
*^>i^K.  they  tend  to  undergo  sarcomatous  degeneration. 

Treatment. — E&rW  and  complete  extirpation  of  the  uterus  holds  out  the 
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only  hope  of  cure.  Treatment  by  the  mixed  toxins  of  the  Streptococcus 
erysipelatis  and  the  Bacillus  prodigiosus  (Co  ley),  injected  directly  into 
the  tumor,  induces  certain  degenerative  and  destructive  changes  in  the  tiunor. 
The  rapidity  with  which  the  toxin  may  pass  into  the  circulation  in  the  case  of 
a  very  vascular  tumor  may  induce  collapse.  This  method  of  treatment  should 
be  reserved  for  inoperable  cases. 

Deciduoma  Malignum  (Syncytioma  Malignum).— This  is  a  form  of 
malignant  neoplasm  springing  from  the  epithelial  layers  covering  the  chorionic 
villi  which  project  into  the  maternal  decidua  at  the  site  of  the  placenta.  The 
peculiar  histologic  feature  of  the  growth  is  the  absence  of  a  newly  formed 
integral  stroma.  It  is  made  up  of  parenchyma  alone,  which  consists  of  an 
extensive  protoplasmic  ground-substance  or  plasmodium,  usually  arrange 
in  a  network  to  produce  an  alveolar  structure,  and  of  niunerous  small  polyhedral 
cells  grouped  in  the  alveoli. 

The  tumors  may  follow  normal  gestation  or  tubal  pregnancy.  About 
one-half  of  the  cases,  however,  have  occurred  after  mole  pregnancy.  They 
arise  from  the  internal  surface  of  the  uterus  as  soft,  spongy,  villous,  bleeding 
masses  of  var>^ing  size,  resembling  placental  tissue.  They  may  be  sin^e  or 
multiple.  They  are  also  found  in  the  Fallopian  tube  after  pregnancy,  but  not 
in  ovarian  or  abdominal  pregnancies.  They  usually  appear  wuthin  a  short 
time  after  delivery,  an  abortion,  or  the  expulsion  of  a  mole.  The  interval  may 
be  as  long,  however,  as  nine  years  (M  c  C  a  n  n  '  s  case). 

They  are  of  rapid  growth,  cause  increase  in  the  size  of  the  uterus,  and  invade 
the  w^all  of  the  latter  in  a  manner  resembling  that  of  carcinomas.  Metastasis 
occurs  almost  entirely  through  the  venous  channels,  secondary  growths 
resembling  placenta  occurring  in  the  vagina,  labia,  lungs,  kidneys,  gall-bladder, 
thyroid,  intestines,  and  sometimes  in  the  brain.  The  tumor  elements  pro- 
ducing the  secondary-  growths  are  rarely  transplanted  through  the  IjTnph- 
channels,  as  is  the  case  in  carcinomas,  hence  the  pelvic  lymph-glands  are 
ver\'  infrequently  infected. 

The  development  of  the  tumor  is  marked  by  uterine  hemorrhage,  increase 
in  the  size  of  the  uterus,  and  rapidly  progressive  anemia  and  cachexia.  Por- 
tions of  the  growth  may  be  passed  from  the  uterus,  these  resembling  placenta 
in  appearance.  Rarely  no  primary  neoplasm  is  found  in  the  uterus,  the  growth 
occurring  in  a  distant  organ,  such  as  the  kidney.  The  secondary'  grow*ths  are 
not  large  and  appear  rapidly  in  the  localities  named.  Invasion  of  the  lungs 
resembles  disseminated  miliary  tubercle  and  is  followed  by  hemoptysis  and 
characteristic  physical  signs.  Unless  the  primary  growth  is  removed  early, 
death  takes  place  in  from  three  to  nine  months. 

DISPLACEMENT  OF  THE  UTERUS 

The  uterus  is  a  suspended,  not  a  supported  organ  (Reed).  It  is  held  in 
position  mainly  by  (1)  tlie  broad  ligaments;  (2)  the  round  ligaments;  (3)  the 
uterosacral  ligaments:  (4)  the  attachments  to  the  bladder.  Its  malpositions 
may  be  divided  into  (1)  those  occurring  in  a  backward  direction;  (2)  those 
occurring  in  a  forward  direction;  (3)  those  occurring  laterally;  (4)  prolapsus;  (5) 
inversions.  In  versions  of  the  uterus  the  longitudinal  axis  of  the  organ  de\'iates 
from  the  normal  plane,  while  in  flexions  the  uterus  is  actually  bent  on  itself. 
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Treatment. — Pessaries  only  occasionally  afford  positive  relief,  still  more 
rarely  are  they  curative.  Permanent  benefit  is  to  be  derived  in  the  eases  of 
retrodeviations  and  prolapse  by  strengthening  the  natm*al  supports  or  supply- 
ing new  supports.  In  anteversion  and  anteflexion  dilatation  and  curetting 
usually  suffice  to  relieve  the  symptoms. 

In  the  treatment  of  retrodeviations,  replacement  should  not  be  under- 
taken until  all  acute  inflammatory  symptoms  have  subsided.  For  the  latter, 
rest  in  bed  and  the  use  of  salines,  and  hot  douches  and  glycerin  tampons  on  al- 
ternate days  should  be  employed.  In  effecting  replacement,  the  patient  should 
be  placed  in  S  i  m  s'  position  (Fig.  641)  or  in  the  knee-chest  posture  (Fig.  642) 
and  the  fundus  pressed  forward  by  the  index-finger  in  the  cul-de-sac.  After 
replacement,  the  position  may  be  maintained  in  a  measure  by  a  number  of  small 
glycerin  tampons  tied  on  a  single  string  (chain  tampon),  introduced  into  the 
upper  part  of  the  vagina  through  a  speculum. 

The  operative  treatment  of  retrodeviations  consists  in  (1)  the  shorten- 
ing of  the  round  ligaments;  (2)  vaginal  fixation;  (3)  ventral  fixation  and  ventral 
suspension. 

Shortening  the  round  ligaments  by  the  extraperitoneal  method  (Alex- 
ander's operation)  is  indicated  when  no  adhesions  exist  and  when  the  uterus 
and  adnexa  are  otherwise  healthy.  The  uterus  should  be  first  curetted.  The 
ligament  is  reached  through  an  incision  from  one  to  two  inches  in  length  over 
the  external  abdominal  ring.  The  inguinal  canal  is  exposed,  the  intercolum- 
nar  fascia  incised,  and,  if  necessary  the  entire  canal  laid  open.  The  round  liga- 
ment is  caught  up  on  a  strabismus  hook  (an  ordinarj^  button-hook  will  answer), 
isolated  from  the  ilio-inguinal  ner\^e  and  the  surrounding  connective  tissue, 
and  traction  made  until  the  canal  of  N  u  c  k  (the  peritoneal  investment  of  the 
ligament)  is  seen  to  be  distinctly  inverted.  The  amount  of  shortening  neces- 
sary will  vary  in  different  cases.  The  pubic  attachment  of  the  ligament  is  now 
severed.  The  ligament  on  the  opposite  side  is  treated  in  the  same  manner. 
While  traction  is  made  on  the  ligaments,  the  latter  are  secured  in  their  new 
position  by  a  few  chromicized  catgut  sutures,  which  are  passed  mattress  fashion 
so  as  to  secure  the  [)illars  of  the  ring  and  the  round  ligament.  Additional  sutures 
may  be  employed  to  close  the  canal  if  necessary.  If  the  portion  of  ligament  be- 
yond the  ring  is  sufficient,  it  may  be  utilized  to  secure  additional  firmness  to 
the  corrected  position  of  the  uterus  by  passing  it  beneath  the  skin  and  fat  of 
the  mons  veneris  to  the  opposite  side.  This  is  done  by  pushing  a  pair  of  hem- 
ostatic forceps  beneath  the  structures  mentioned,  grasping  the  detached  pubic 
end  of  the  ligament  of  the  opposite  side,  and  withdrawing.  This  is  repeated  on 
the  opposite  side.  A  few  sutures  of  chromicized  catgut  passed  through  the 
ligaments  themselves  serve  to  secure  the  latter  in  pasition.  The  ligaments  lie 
parallel  to  each  other  in  the  tunnel  thus  formed.  In  women  who  have  never 
borne  children  and  in  whom  the  round  ligaments  are  not  well  develoj)ed.  as 
well  as  in  women  past  the  menopause  in  whom  they  have  undergone  atrophy, 
there  may  be  some  difficulty  in  identifying  them  and  in  securing  them  without 
breakinfz:  after  they  are  identified.  In  case  of  the  latter  accident  the  cord,  if 
broken  so  that  it  cannot  be  secured  otherwise,  may  be  reached  by  opening  the 
alxlominal  cavity  at  the  internal  ring.  In  case  of  coexisting  inguinal  hernia 
the  round  ligament  will  be  found  to  occupy  the  same  relations  to  the  sac  as 
the  seminal  cord  to  a  congenital  heniia  in  the  male.     In  the  after-treatment 
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the  patient  is  confined  to  her  bed  for  ten  days.  It  is  usually  recommended 
that  !fhe  wear  a  ijessan-  for  three  months.  Except  in  cases  of  undeveloped  or 
(neatly  altenuatcti  round  ligaments,  this  is  unnecessan,'. 

Intra- abdominal  Shortening  of  the  Round  Ligaments  (Wylie-Hann 
Operation)  .—This  method  may  be  applied  when  other  discasei!  conditions 
make  openinjs  of  the  abdomen  necessary.  Each  round  ligament  is  folded  twice 
on  its  long  axis,  the  length  of  the  folds  being  govemeii  by  the  amount 
that  it  is  necessan-  to  take  up.  The  two  folds  are  then  sewed  together  to 
the  ririeinal  stretch  of  ligament,  the  result  being  throe  thicknesses  of  ligament 
side  by  side.    The  suture  material  chosen  should  be  silk. 

The  round  ligaments  may  be  shortened  through  the  vagina  (G  o  f  f  e , 
Hvtord).      The   proceilure   is   very  much  more  difficult   of  performance 


vcr.  tlmn  whfere  the  operation  is  performed  a 
ackeiirodt.Mnr 


:  above  described.     Vaginal 
:■  i  n)  is  verj-  little  practised 


***«5on  i.f  the  fundus  (Ma 
*  ^*  present  time. 

«ntral  Fixation. — Thin  is  done  either  b}-  simply  approxiniatinn  the  peri- 
-  ~-  »Jiii  covering  the  fundus  to  the  parietal  peritoneum,  or  l)y  bringing  the 
,  ****  \Xi  out  of  the  nbduminHl  wound  and  sewing  the  peritoneum  with  silk  to  the 
^"  o[  the  organ  about  half  an  inch  below  the  fundus  in  front  and  on  a  slightly 
le\-cl  Ix-hint).  A  few  cutgut  sutures  now  secure  the  projecting  fundus  to 
*"i*M'i*l  and  mtiacular  structures  of  the  abdotiunal  wall.  This  l!i.«i  method  is 
v^indieatnd  wliere  future  pregnancy  is  ]>oasiI)le.  In  the  first  named  the 
»'***f*W'  upproximation  of  serosa  to  serosa  results  in  the  formation  of  wiispending 
T**>«ij9  of  adventitious  tiiwue,  which  finallv  .'ttretch  and  niav   permit  a  retro- 
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Suspension  of  the  Uterus  to  the  Abdominal  Wall.— This  operation  was 
introduced  by  the  author  in  1R95.*  The  method  recommended  consists  In  the 
utilization  of  the  remains  of  the  hypogastric  arteries  and  their  peritoneal 
investment  for  the  purpose  of  suspending  the  uterus.  Either  the  vertical  or 
the  transverse  suprapubic  incision  (Kiistner)  is  employed  (Fig.  662). 
Retraction  is  effected  in  the  vertical  direction  (Fig.  66.3).  The  urachus  is 
dissected  loose  to  within  a  sh()rt  distance  of  the  bladder.  Two  transverse 
incisions,  including  the  serosa  and  a  portion  of  the  thickness  of  the  muscularis 
of  the  uterus,  are  made  about  three-eighths  of  an  inch  apart  just  posterior  to 
the  fundus.  The  intervening  space  is  looseneil  and  the  urachus  pas.sed  beneath 
the  strap  thus  formed  (Fig.  664).     The  urachus  is  then  replaced  and  secured 


either  by  a  sepjirate  row  of  sutures  or  by  those  employed  to  clo.se  the  al>dominal 
wound  (Fig.  065).  Subsequent  pregnancy  is  neither  accompanied  by  serious 
di.st urban ces,  or  difficult  labor,  nor  followed  by  relapse  of  the  retrodeviation 
(Jacobson),t 

Indirect  fixation  tbroufih  the  medium  of  the  stump  of  a  removed  ovary 
(K  6  l>  e  r  I  e)  or  indirect  suspension  by  transplanting  tlie  round  ligament  and 
attacliing  the  latter  to  the  aiidomina]  wall  (Ferguson)  may  give  satisfactor>' 
result.^.  In  the  last  named  the  round  ligaments  are  drawn  into  an  incision 
tlirough  the  transvorsalis  fascia  and  peritoneum,  made  on  each  side  of  the 


p 
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nmlian  line  and  through  the  recti  muscles.  The  ligament  is  grasped  by  forceps 
near  the  intenml  ring,  a  ligature  applied  on  each  side  of  the  latter  and  tlie 
Itg&ment  divided  between  the  ligatures.  The  distal  divided  end  is  dropped  into 
the  peritoneal  cavity  and  the  proximal  end,  tD^ether  with  more  or  less  of  its 
attached  broad  ligament,  is  sutured  to  the  edges  of  the  opening  in  the  trans- 
vei^wlis  fiLsciii  and  peritoneum.  A  similar  procedure  is  now  carried  out  on  the 
opposite  side. 

Prolapsus  Uteri. — This  ia  prece<led  in  the  majority  of  cases  by 
combined  retroversion  and  retroflexion  (K  ii  s  t  n  e  r).  The  prolapse  itself  is 
caused  by  intra-abdominal  pressure.  Other  causes  are  extensive  lacerations 
at  the  |)erini'uiii,  n  prolapse  of  the  vaginal  wall  resulting;  this  in  turn,  by  trac- 
tion on  the  uterus,  produces  prolapse  of  the  latter.  Both  the  round  and  the 
utemsaeral  li^anientB  are  relaxed. 
Atrophic  senile  changes  and  in- 
creased abdominal  pressure  from 
(lie  presence  of  rumors  or  accumu- 
lation:! rjf  fluid  in  the  aVwlomen  may 
also  cause  prolapsus  uteri.  It  is 
UAually  combined  with  cy.^tocele; 
Je»!  frequently  with  rectocele. 

The  most  important  pathologic 
cbanges  arc  iJiickcning  of  the  mu- 
cous membrane  of  the  vagina,  dc- 
fttntclion  of  the  epitheJium  alxuit 
the  external  os  an<l  consequent  ul- 
ceration, enlargement  of  the  uterus 
clue  to  cireulaifiry  disturl  mures,  and 
in  some  cases  endometritis.  In  cartes 
of  extreme  prolapse  the  bladder  u.-»u- 
ftlly  sufTcre  as  well,  anil  cyslHisi, 
^tber  simple  catarrhal  or  involving 
Ihe  niatcular  coat,  may  occur. 

Symptoms. — These  are  so  slight 
at  fiist  as  to  fail  to  attract  attention.  , ,,    ,,„-  ._,,»,,,  ,^„„^  ,„  ,„,  ,  ,,„, . 

Pain  in  the  loiiw  is  the  first  wympUim  Thr  .,i«u-  i^  ™.i.Fnd«i  w,  >iir  ui..,hu»;  Hi. 

nntieed;  this  increases  with  aggra-  ,"«  ihc"'^^iw^. ""  *"  '  "  *"'""  "'*' 
xttlion  of  the  prolajioe,  until  finally 

the  patient  liecomes  conscious  of  a  sagging  mass  in  the  vagina  and  atlempts 
til  rvlieve  the  ilistress  arising  from  this  bj'  p\]shing  it  Up  with  the  linger. 
Both  vesical  ami  rectal  tenesmus  follow  further  descent  of  the  organ.  Finally 
the  latter  appears  outside  the  vulva.  Kxamination  in  the  earlier  stages  of  a 
suspected  case  should  l>e  made  with  the  patient  standing. 

In  the  differeatial  diagnosis  prolapsus  uteri  may  be  distinguished  from  a 
uterine  or  vatrinal  |xitypus  by  noting  the  situation  and  comlition  of  the  cenix. 
«id  from  invereion  of  the  uterus  by  the  preeenco  of  the  fundus  in  its  nonnal 
Tdations.  as  shon-n  by  bimanual  exoniination. 

The  treabttftQt  consist*  in  medicinal  measure*  to  overcome  the  accompany- 
ing constipation,  wb'  '  'ess  relieved,  tends  greatly  to  aggravate  the  syini>- 
lems.     Small  dost  ter  meals  are  uaeful  for  this  purpose.    Treat- 
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ment  by  pessaries  is,  as  a  rule,  very  unsatisfactory.  A  pessary  that  will  afford 
the  proper  amount  of  support  in  the  later  stages,  particulariy  if  it  is  of  the 
hard-rubber  ring  or  inflated  soft-rubber  variety,  can  give  only  temporary 
relief,  and  that  at  the  expense  of  what  little  tonicity  yet  remains  of  the  lateral 
vaginal  walls  and  j^elvic  floor,  the  former  being  distended  laterally  and  the  latter 
subject  to  the  presence  of  the  pessary  with  the  weight  of  the  uterus  added. 
In  the  early  stages,  however,  the  retroversion  pessary  of  Thomas  may  be 
useful. 

The  surgical  treatment  should  be  directed  toward  the  return  of  the  uterus 
to  its  normal  position.  The  downward  traction  exercised  by  the  anterior  and 
posterior  vaginal  walls  is  to  be  corrected  by  the  operations  of  anterior  and 
posterior  colporrhaphy  and  perineorrhaphy,  and  the  weight  of  the  uterus  taken 
off  these  structures  by  the  shortening  of  the  round  and  uterosacral  ligaments  in 
the  early  stages,  and  by  ventral  saspension  in  the  later  stages.  In  either  case  the 
uterus  must  be  placed  in  the  anteverted  position.  The  latter  is  essential  in 
order  more  effectually  to  counteract  the  tendency  to  recurrence,  the  first  step 
of  which  consists,  as  in  the  original  displacement,  of  a  retroversion.  In  old 
subjects,  where  the  uterus  is  greatly  enlarged  and  entirely  extruded  from  the 
vulva  (procidentia  uteri),  hysterectomy  may  be  resorted  to.  This  procedure 
should  be  applied  only  in  extreme  cases,  and,  except  in  old  and  weak  subjects, 
may  well  be  preceded  by  the  foregoing  and  less  radical  measures.  It  should 
always  be  followed  by  immediate  anterior  and  posterior  colporrhaphy  and 
perineorrhaphy.  In  this  class  of  cases,  in  spite  of  the  radical  operation,  a 
hernia  of  the  vagina  may  develop  in  the  course  of  time,  when  ventral  suspension 
of  the  bladder  (Dickinson)  may  be  resorted  to. 

Inversion  of  the  Uterus.— This  term  implies  a  literal  turning  inside 
out  of  the  organ.  The  fundus  is  invaginated  into  or  through  the  cavity  of  the 
uterus.  While  usually  an  accident  of  parturition,  it  is  not  necessarily  so.  Un- 
due traction  on  the  cord  in  cases  of  implantation  of  the  placenta  at  the  fundus 
and  efforts  on  the  part  of  the  uterus  to  expel  the  placenta  when  the  latter  is  at 
the  fundus  are  the  causes  usually  assigned.  In  nonparturient  cases  inversion 
may  be  induced  by  a  large  [Xidiculatcd  polypus  attached  to  the  fundus  pro- 
ducing direct  traction;  or  by  the  presence  of  small  sessile  fibromas  in  the  uterine 
wall,  the  area  occupied  by  such  an  intramural  growth  as  well  as  the  surrounding 
parts  becoming  weakene<l  and  yielding  to  intra-abdominal  pressure.  The 
attempt  of  the  normal  uterine  wall  to  expel  the  incurved  or  indented  portion, 
coupled  with  intra-abdominal  pressure  and  progressive  paralysis  of  the  zone 
of  uterine  tissue  surrounding  the  indent<>d  jxirtion  as  this  progresses  inward 
toward  the  uterine  cavity,  finally  results  in  inversion  (Treub).  The  cervix 
is  rarely  inverted  and  even  inversion  of  the  body  may  be  incomplete. 

The  symptoms  in  the  acute  or  [)uerperal  cases  consist  of  profuse  hemorrhage 
following  the  delivery  of  the  placenta.  In  the  chronic  or  nonparturient  cases 
the  symptoms  arc  quite  similar  to  those  of  prolapsus  uteri,  with  the  addition  of 
freciuent,  though  slight,  discharge  of  blood-stained  fluid  from  the  vagina. 

The  diagnosis  in  ])uerj)eral  cases  depends  on  the  demonstrated  absence  of 
the  fundus  above  the  puhes,  conjoined  with  the  presence  of  a  distinct  ring  at 
this  point  and  of  a  globular  mass  felt  in  the  vagina.  In  chronic  or  nonpuerperal 
cases  the  finger  traces  tlio  mass  in  the  vagina  to  the  point  of  its  disappearance 
through  the  os  uteri.     The  sixjculum  may  show  the  openings  of  the  Fallopian 
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tubes  OH  tlic  miiss.  In  cases  ot  cfoubt  the  absence  of  the  fundus  in  its  normal 
potation  may  be  (leinonstrat«d  by  a  sound  pa^!sc<t  into  the  liladder  meeting  a 
finjPT  p»S!<<^i  int<)  the  rectum  al«ive  the  presenting  tumor. 

The  prognosis  of  acul*  parturient  invcreion  is  unfavoralile.  Death  may 
occur  ^'erj'  shortly  or  within  a  month  after  the  aceident.  Hemorrhage  usually 
cciisejt  in  cases  which  suirive  the  first  month,  only  to  recur  when  menstruation 


^H  S»rti 


The  treatment  of  acute  cases  consists  in  immeUiiite  reposition  by  means  of 
Ihe  finders  of  the  right  hand  pressed  against  the  fundus,  the  left  hand  steady- 
ing the  cervical  portion  through  the  abdominal  wall.  If  thiH  fails,  and  the 
hemorrhnflo  is  iilurming,  a  constricting  band  should  be  placeil  around  the  mass 
higii  up,  only  suHicicntlj'  tight  to  arrest  the  hemorrhage,  ant!  this  should  be 
removed  after  a  few  hours  and  attempts  at  reduction  renewed.  Various 
repodton*  have  been  devLseil. 

In  the  treatment  of  chronic  cases  also  the  latter  liave  been  employed. 
H>'dro6tatic  pressure  by  means  of  an  india-rubber  bag  placed  in  the  vagina, 
di»t«ilion  of  the  latter  with  dilatation  of  the  cervical  portion  occumiig  simul- 
tanHtusty  with  rrjiosition  from  the  pressure  of  the  col|>eurynter,  has  also  been 
recommended  (H  r  a  u  n). 

In  otherwise  irR«iucible  cases  access  is  to  be  gained  to  the  cervix  through  an 
incision  in  the  anterior  uterine  wall  and  the  inverted  canal  furcibiy  dilated  to 
an  extent  lo  {wnnit  reduction.  The  incision  is  then  sutured  with  catgut 
and  reposition  effected.  ()r  the  posterior  cer\ical  wall  may  Ix;  incised,  the 
Jnci^ou  in  the  posterior  lip  being  closed  by  sutures  after  the  inversion  is  reduced 
(Hirst).  In  my  own  experience  more  or  less  of  the  posterior  uterine  wall  is 
ini'hideiJ  in  this  inciision.  The  more  ratlical  procedures  of  amputation  of  the 
presenting  portion  following  the  preliminan,-  application  of  a  constrictor,  and 
"Vaginal  hysterectomy  should  he  reserved  for  cases  otherwise  irremediable, 
ularly  child-bearing  women. 
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In  view  of  the  infretiuent  occurrence  of  ncophisms.  and  the  still  greater 
ity  of  malformations  of  Ihe  Fallopian  tulK'>i,  practically  all  the  diseased 
VHHuliiions  of  theite  structures  are  due  to  infection.  The  gonococcus  of 
^  c  i »  s  e  r  is  by  far  the  most  frequent  cause  of  those  infectwiis,  Ihough  other 
(Mtbogenic  bacteria  are  found,  either  with  the  gonococcus  (niixeii  infection), 
^hirh  is  ^ing;ularly  rare  except  where  tulhesiuns  to  the  intestinin  exist ,  or,  with 
«()ual  infrvquency.  alone.  The  avenue  of  primarj'  infection  is  either  the 
<3omniunicat ion  lietween  the  uterine  cavity  and  that  of  Ihe  tul>e.  an  extension 
of  B  bacterial  endometritis  taking  place,  or  the  tut>e.  which  may  be  invaded 
by  tl>c  luliercle  thicillus  from  a  tulierculous  peritonitis. 

Salpingitis.  -The  inHummatun,'  condition,  except  in  the  mildc-it  cases, 
if  not  eimfineil  to  the  tube,  other  tissues  becoming  infected  either  coin- 
MkkmUUy  or  consceulively.  Tliis  constitutes  the  condition  variously  termed 
^falvic  peritonitis,  pelvic  inflammation,  etc  I'he  catarrhal  and  s\ippurative 
ifainit  are  rec<igni»-^l , 
]>      Acut*  ''-Urrhal  Salpingitis  (Endosalpingitis). — Tlie  mucosa  and  sub- 
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mucosa  of  the  tube  are  the  parts  primarily  affected;  in  these  all  the  char- 
acteristics of  inflammation  enter.  The  normal  secretion  is  increased  in  quan- 
tity ;  otherwise  it  may  be  but  slightly  changed  at  first,  but  later  on  imdergoes 
such  changes  as  may  be  induced  by  the  ultimate  course  of  the  disease.  Or  it 
may  be  purulent  from  the  beginning.  With  the  extension  of  the  infective 
process  round-celled  infiltration  of  the  stroma  occurs.  Resolution  may  take 
place  in  this  stage ;  otherwise  the  inflammation  becomes  chronic. 

Chronic  Salpingitis. — Here  the  process  extends  to  the  muscular  portions 
of  the  tube.  Increase  in  the  length  and  thickness  of  the  tube  tends  to  produce 
kinks  and  twists,  the  mesosalpinx  maintaining  its  normal  relations  to  the  tube. 
The  angles  of  these  distortions  become  adherent  through  the  medium  of  deposits 
of  plastic  lymph,  which  become  organized;  adhesions  also  take  place  between 
the  tubes  and  the  neighboring  viscera.  The  ostium  abdominale  of  the  tube 
becomes  occluded  through  invagination  and  incarceration  of  the  fimbriae,  and 
the  retention  of  secretion  thereby  produced  results,  according  to  the  nature  of 
the  secretion,  in  (1)  hydrosalpinx;  (2)  hematosalpinx;  (3)  pyosalpinx. 

Hydrosalpinx  is  a  collection  of  serous  fluid  within  the  Fallopian  tube, 
due  to  obstruction  at  some  point  in  the  tube.  The  point  of  obstruction  is 
usuallv  situated  at  the  fimbriated  extremitv  and  is  due  to  adhesions  of  the 
serous  surfaces  of  the  fimbriae  occurring  in  connection  with  a  pelvic  peritonitis. 
The  infecting  agent  is  usually  the  streptococcus  or  the  staphylococcus;  the 
gonococcus  is  rarely  found.  Hence  the  condition  is  more  frequently  of  puer- 
peral than  of  venereal  origin.  The  mildness  of  the  symptoms  following  invasion 
is  due  to  a  modified  virulence  of  the  infecting  organisms,  the  latter  giving  rise 
to  a  simple  catarrhal  salpingitis  only. 

Hydrosalpinx  may  be  unilateral  or  bilateral.  It  forms  a  characteristic 
sausage-shaped  tumor,  which,  though  usually  of  but  moderate  size,  may  be 
sufficiently  large  to  be  mistaken  for  a  tubo-ovarian,  an  ovarian,  or  a  parovarian 
cyst.  The  secretion  may  be  clear  and  watery  or  slightly  tinged  with  yellowish- 
green;  it  is  sometimes  blood-stained.  The  fluid  is  prevented  from  emptying 
itself  into  the  uterus  by  the  sphincterlike  acticm  of  the  cornua,  by  adhesions, 
j)ressure  occlusion,  and  torsion  and  kinks  at  the  uterine  end  of  the  tube.  In 
rare  instances  these  are  overcome  and  there  is  an  intermittent  discharge  into 
the  uterus.  In  the  variety  known  as  tubo-ovarian  cyst  the  hydrosalpinx  is 
associated  with  a  cyst  of  the  ovary,  the  two  ca\4ties  intercommunicating. 

Hematosalpinx  is  an  accumulation  of  blood  within  a  tube  the  seat  of  an 
occlusion.  It  may  be  due  to  a  hemorrhage  into  a  hydrosalpinx,  torsions  or 
kinks  of  the  tube  causing  thrombostasis  of  the  tubal  veins.  Reflux  of  men- 
strual fluid  through  erratic  uterine  contractions  and  vicarious  menstruation 
liavo  i)een  assigned  as  causes. 

Pyosalpinx. — This  is  one  of  the  secjuels  of  salpingitis,  in  which  suppurative 
dianges  take  place,  and,  as  a  result  of  occlusion  of  the  abdominal  extremity 
of  the  tube,  a  purulent  collection  occurs  within  the  latter.  In  the  commence- 
ment the  walls  of  the  tube  are  enormously  thickened  and  the  amount  of  pas 
present  is  small.  In  the  further  progress  of  the  case,  however,  as  the  fluid 
accumulates,  the  walls  become  greatly  attenuated  until  rupture  may  take  place. 
The  tumor  rarely  reaches  a  large  size,  however.  In  advanced  cases  extension 
of  infection  to  the  peritoneum  occurs  (perisalpingitis)  and  more  or  less  exten- 
sive and  dense  adhesions  form,  which  bind  the  tube  and  ovar^^  together,  and 
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can  usually  be  made  out  on  one  or  both  sides,  attached  to  the  uterus  or  fixed 
with  it  and  representing  the  diseased  tube  and  other  implicated  structures. 

The  differential  diagnosis  must  comprise  consideration  of  the  following: 
(1)  neoplasms,  including  those  of  the  intestine  and  bony  pelvic  walls;  (2) 
appendicitis;  (3)  extrauterine  pregnancy ;  (4)  fecal  impactions;  (5)  uterine  dis- 
placements. Of  the  neoplasms,  those  springing  from  the  uterus,  particulariy 
myomas,  being  the  most  common  and  subject  to  irregular  development,  are  the 
most  important.  There  will  be  an  absence  of  a  history-  of  the  symptoms  of 
inflammation,  pressure  symptoms  will  be  more  pronounced,  menorrhagia  more 
marked,  and  the  development  more  gradual.  Finally,  the  tumor  can  generally 
be  traced  to  the  uterus.  The  two  conditions  may  coexist.  Neoplasms  of  the 
tubes  and  broad  ligaments  are  rarely  sources  of  error,  except  possibly  in  the 
case  of  intraligamentous  (parovarian)  cysts.  Appendicitis  may  be  excluded 
by  the  histor>-  and  the  location  of  the  pain  and  tenderness,  as  well  as  the  absence, 
as  a  rule,  of  muscular  rigidity.  Cases  of  extrauterine  pregnancy  give  a  dis- 
tinctly characteristic  history.  One  tube,  however,  may  be  the  seat  of  an  ectopic 
gestation  and  the  other  of  a  salpingitis.  Fecal  accumulations  are  usually  easily 
distinguishable  with  the  examining  finger.  Uterine  displacements  can  gener- 
ally be  made  out  by  conjoined  manipulation  and,  as  a  last  resort,  by  the  use 
of  the  sound. 

The  clinical  importance  of  the  differentiation  of  individual  infections  is 
limited  practically  to  the  disease  as  it  originates  in  the  gonococcus  on  the  one 
hand,  and  the  ordinary-  pus  organisms  (chiefly  the  streptococcus)  on  the  other. 
In  gonococcus  infection  the  history  may  point  to  the  origin  of  the  infection.  The 
onset  is  more  gradual,  the  pain  is  more  distinctly  localized,  peritonitis  is  absent, 
the  general  system  but  slightly  affected,  and  the  attack  of  shorter  duration. 
The  patient  appears  to  be  in  fairly  good  health.  In  streptococcus  infection  the 
history  of  a  gonorrheal  origin  is  negative.  The  patient  has  either  been  recently 
delivered  or  has  aborted,  or  has  been  subjected  to  local  treatment.  The  onset 
is  more  abru]jt  and  severe,  the  pain  generalized  from  peritoneal  involvement. 
sej)tic  fever  is  present,  and  the  attack  extends  over  a  period  of  weeks  rather 
than  of  days  as  in  gonorrheal  infection,  the  patient's  general  health  suffering 
in  consequence.  Finally,  in  gonococcus  infection  the  microorganism  may 
usually  be  identified  in  the  secretions  from  the  cervix,  urethra,  or  vulvovaginal 
gland  (K  c  1 1  y). 

In  tuberculous  salpingitis  the  infection  may  be  either  primary'  within 
the  tu])ie,  or  secondary  to  tuberculous  foci  elsewhere.  The  primar>'  form 
is  an  ascending  infection  from  the  vagina,  usually  without  involvement  of 
intermediate  structures.  Descending  infection  is  always  secondary  and  usually 
arises  from  tuberculosis  of  the  peritoneum.  In  the  ascending  type  the  germ. 
may  l^e  transferred  by  the  spermatozoa  or  it  may  enter  by  the  lymphatics  aftei^ 
al)rasi()ns  of  the  mucous  mem])rane  of  the  genital  tract  (He  gar).  In  the 
descending  form,  by  far  the  most  common,  the  infection  almost  always  takes 
place  from  the  peritoneum  through  the  ostium  abdominale,  either  from  the 
entrance  of  free  tul^ercle  bacilli  or  from  the  extension  of  a  tuberculous  periton- 
itis. An  adherent  tu])e  may  become  infected  from  an  intestinal  or  a  mesenteric 
glandular  tuberculous  lesion.  I'inallv,  the  blood-current  mav  cam*  the 
infection,  either  directly  through  an  infected  embolus  from  a  lung  or  bone 
affection,  or  by  means  of  free  tubercle  bacilli  without  the  presence  of  any  pre- 
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vious  tuberculous  lesion.     A  previously  existing  gonorrheal  infection  of  the  tube 
predisposes  to  tuberculous  infection. 

The  symptoms  var}'  according  to  the  extent  of  the  infection,  and,  unless  a 
coexisting  tuberculous  peritonitis  or  the  presence  of  the  tubercle  bacilli  in  scrap- 
ings from  the  uterus  points  to  the  origin  of  the  disease,  a  positive  differentia- 
tion from  other  forms  of  salpingitis  is  impossible.  The  prognosis  after  removal, 
however,  is  favorable. 

Bacillus  coli  communis  infection  may  take  place  as  an  ascending  in- 
fection, or  through  intestinal  adhesions  arising  in  connection  with  appendicitis 
and  other  intestinal  lesions. 

The  Treatment  of  Salpingitis. — Acute  catarrhal  salpingitis,  Jis  a  rule, 

fends  to  recovery  and  the  purulent  form  may  follow  the  same  course.     Ster- 

ility,  however,  is  liable  to  follow  when  extensive  infiltration  of  the  muscular 

/a,\'«rs  has  taken  place.     Ordinary-  pyogenic  infection  exerts  its  worst  effects 

at    first;  on  the  other  hand,  the  gonococcus  infection,  while  severe  in  its  mani- 

/esr?  f  iitions  at  the  outset,  is  much  more  persistent  and  is  liable  to  cause  recurrence 

af   t  lie  disease. 

-Acute  salpingitis  is  to  be  treated  with  the  view  of  meeting  an  existing  or 
inn  j^~x^nding  acute  localized  peritonitis.  Rest  in  the  recumbent  position,  the 
fre^E3^  use  of  the  vaginal  douche,  attention  to  the  bowels  by  the  use  of  calomel 
foII<-^>weil  by  salines,  the  use  of  ice-bags,  or  hot  stupes  if  more  agreeal)lo 
to  ^  lt\e  patient,  and  of  suppositories  to  relieve  pain,  are  proper  measures  to 
on^-gr^Joy.  In  the  large  proportion  of  cases  improvement  will  follow  the 
u^c??-  of  these.  The  general  condition  of  the  patient  after  the  subsidence 
of  '•r  >ie  acute  symptoms  will  require  the  use  of  ferruginous  tonics  and  atten- 
tic>rm  to  the  general  health,  and  the  local  conditions  (hyperphisia  and  inflani- 
w^^*^  <::»r}*  exudates)  will  demand  topical  treatment.  In  a  certain  proportion 
of  c^^ses  surgical  intervention  alone  will  save  the  patient  from  the  life  of 
T  ensuing  on  an  attack  of  salpingitis. 

ocal  treatment  mav  be  instituted  as  soon  as  the  chronic  conditions  are 

lest.     Medicated  vaginal  tampons  of  pure  glycerin,  or  of  10  per  cent  boro- 

P>'<?'^Tid.  or  of  ichthyol  in  glycerin,  are  most  useful.     These  should  be  inserted 

^^^'^    the  patient  in  the  knee-chest  position  and  a  perineal  retractor  introduced. 

7"^    ^applications  are  to  be  repeated  ever}^  two  or  three  days,  the  patient  reniov- 

^^f^    t  lie  tampon  on  the  morning  of  the  day  of  the  reapplication  and  using  a 

^'*Ri»^al  hot  douche.     Prior  to  each  application  massage  of  the  thickened  and 

sAti^i-tent  structures  by  gentle  movements  of  conjoined  manipulation  is  sonie- 

tmn^K^  useful,  proWded  it  does  not  produce  pain. 

drainage. — ^This  is  efficient  both  in  emptying  collections  within  the  tu])o 

*^^     in  reliexing  septic  conditions  in  the  neighborhood,  pending  the  later  and 

^^^ively  safe  application  of  more  radical  measures.    Whenever  any  consider- 

?*^*^  collection  of  pus  can  be  identified,  it  should  be  evacuated,  and  when  such 

I*  ^Vispected  an  exploratory  vaginal  section  should  be  made.     With  the  patient 

M^  tile  lithotomy  position,  the  weighted  speculum  introduced,  and  the  j:K)sterior 

^***^ix  exposed,  the  tenaculum  forceps  grasp  a  fold  of  the  vaginal  mucous  niein- 

^*^e  at  its  junction  with  the  cer\'ix.    This  is  snipped  transversely  with  the 

^^ssors,  the  submucous  connective  tissue  separated  with  the  finger,  and  the 

P^^^-'is  further  explored.     Using  the   finger  as  a   guide  and  following  the 

^*^"c  of  the  posterior  uterine  wall  to  avoid  the  rectum,  the  operator  works  a 
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pair  of  semiblunt  scissors  into  the  mass  until  the  pus  canity  is  reached.  The 
opening  is  further  dilated,  the  ca\ity  carefully  irrigated  with  Thiersch's 
solution,  followed  by  3  per  cent  hydrogen  dioxid  solution  (H,f>,),  and  a  self- 
retaininR  tube  of  soft-rubber  is  introduced  (Fig.  659).  The  distal  extremity 
of  the  tube  terminates  in  a  copious  gauze  dressing  at  the  \'ulva. 

In  rare  instances  the  situation  of  the  abscess  cavity  may  demand  an  inguinal 
or  a  combined  inguinal  and  vaginal  incision.  If  either  of  these  fful,  an  explora- 
tor>'  abdominal  section  will  be  required. 

Salpingectomy. — In  the  great  majority  of  cases  of  diseased  Fallopian  tubes 
only  a  remo\al  of  these  structures  will  suffice  for  an  ultimate  cure.  With  the 
patient  in  the  Trendelenburg  position  a  short  median  incision  is  made, 
the  intestines  carefulh-  held  back  by  laparotomy  pads  of  gauze,  wetted,  in  the 
presence  of  pus,  with  a  I  :  2000  solution  of  sublimate.  In  releasing  the  adherent 
mass  normal  lines  of  cleavage  are  followed  with  the  separating  finger  and  the 
tube  and  ovary  finally  lifted  into  the  abdominal  wound.  The  edges  of  the 
latter  are  protected  against  infection  by  sublimate  gauze.  The  operator  may 
now  clamp  the  ovarian  arter>'  and  cut  away  the  mass,  grasping  other  vessels  as 
they  appear,  and,  after  separate  ligation,  sew  together  the  peritoneal  edges; 


or  he  may  transfix  and  ligatc  the  pedicle,  cutting  the  mass  away  distad  to  the 
ligature  and  treating  the  stump  as  in  salpingo-oophorectomy  (see  page  3W). 
If  pus  is  present,  the  parts  should  be  thoroughly  cleansed  with  hydrogen 
dioxitl  followed  by  saline  solution,  and  a  counter-opening  made  in  the  posterior 
cul-de-sac  fi-oni  below  by  means  of  the  combined  puncturing  dilator  and  grasping 
forpei>s  (Fig.  fi6fi}.  with  the  finger  above  at  the  site  of  the  cul-de-sac  as  a  guide 
to  avoid  injuring  the  rectum.  The  jaws  arc  separated  to  dilate  the  opening. 
and  then  closed  on  a  drainage-tube  or  gauze  strip,  which  is  drawn  in  position 
from  above  as  the  instrument  is  withdrawn  from  l>elow.  If  there  is  much 
oozing  fn)m  the  separated  iulhe.^ions.  it  may  l>e  necessarj'  to  pack  the  ca\ity 
with  gauze,  the  end  of  the  strip  being  !e<l  out  of  the  lower  angle  of  the  abdominal 
wound. 

In  cases  of  streptococcus  infection,  and  even  in  some  cases  of  gonorrheal 
infection,  the  uterus  has  likewise  Ijcconie  the  seat  of  hyperplastic  changes 
which  demand  its  complete  removal  together  with  the  diseased  adnexa.  in 
order  to  offcct  a  i>crmanent  cure.  This  should  be  done  by  the  abdominal 
nitlier  thun  by  the  vaginal  route. 

Tumors  of  the  Fallopian  Tubes. — The  Fallopian  tubes  contain  the 
same  histologic  elements  as  the  uterus,  and  are  therefore  liable  to  be  the  seat 
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of  the  same  new  growths.    Those  of  a  benign  character  are  (1)  papillomas;  (2) 
cystomas;  (3)  fibromas. 

Papillomas. — These  spring  from  the  adenomatous  tissue  of  the  pjlands  con- 
tained in  the  mucous  membrane  of  the  tube  (Bland  Sutton).  The 
papillae  consist  of  fungusUke  excrescences  springing  from  the  internal  surface 
of  the  cyst  wall.  These  var}'  in  size,  the  larger  projections  containing  chiughter 
cysts  (Clark). 

The  patient's  attention  is  first  attracted  by  the  presence  of  a  tumor.  This 
usually  appears  as  a  smooth,  globular,  elastic,  fluctuating,  and  more  or  less 
mobile  mass.  The  growth  may  be  so  small  as  to  be  recognized  with  difficulty 
or  sufficiently  large  to  effect  lateral  displacement  of  the  uterus.  The  develoj)- 
nient  of  the  growth,  as  a  rule,  gives  rise  to  no  subjective  symptoms  other  than 
those  of  intrapelvic  tumors  in  general;  exceptionally,  the  tumor  may  he  the 
seat  of  some  pain. 

The  fact  that  these  growths  are  liable  to  rupture  and  set  up  ,<]ceneral  peri- 
tonitLs,  and  the  additional  fact  that  all  papillomatous  growths  tend  to  undergo 
malignant  degeneration,  render  them  a  constant  menace  to  the  life  of  the 
patient  and  emphasize  the  necessity,  as  in  the  case  of  all  j)elvic  tumors  of 
uncertain  character,  of  their  earlv  removal. 

Cystomas  of  the  Fallopian  tubes  are  retention  cysts  of  the  mucous  follicles 
jmd  result  from  inflammation  and  occlusion  of  the  latter.  They  usually  develop 
from  the  vestibular  mucosa. 

Fibromas  develop  from  the  muscularis  of  the  tube,  are  usually  small  in 
size,  and  are  either  subserous  or  pediculated;  rarely  they  are  interstitial.  As 
A  rule,  they  give  rise  to  no  symptoms. 

The  malignant  neoplasms  of  the  Fallopian  tubes  are  (1)  carcinomas:  (2) 
^sarcomas.  Carcinomas  rarelv  attack  the  tube  primarilv.  Thev  are  usualiv 
^  direct  extension  from  either  the  endometrium,  or.  less  fretjuently,  the  ovary. 
Sarcomas  occur  with  less  fre(iuency  than  carcinomas.  They  are  not  to  l)e 
distinguished  clinically  from  the  latter,  and.  like  all  intrapelvic  growths  of 
ndetermined  character,  they  should  be  extirpated  early. 


THE  BROAD  LIGAMENTS 

Mvic  abscess  ha\'ing  its  origin  in  the  broad  ligament  is  due  to  infection 
>•  means  of  (1)  the  streptococcus;  (2)  the  common  colon  bacillus;  (.S)  the 
cillus  aerogenes  capsulatus.  These  gain  entrance  in  the  same  manner 
in  ovarian  abscess  (see  page  392).  Multiple  foci  of  infection  may  he  present 
the  aliscess  cavitv  mav  arise  from  a  single  focus.  The  abscess  mav  extend 
between  the  layers  of  the  broad  ligament  and  form  a  tumor  l)eneath  both  the 
interior  and  the  posterior  fold  of  the  peritoneum. 

The  treatment  is  by  incision  and  drainage.  The  choice  of  metluKl  of  oi)era- 
tion  will  depend  on  the  direction  in  which  the  abscess  presents  itself  the  most 
pJominently.  Cases  in  which  the  suppurative  collection  pushes  up  the  anterior 
fold  of  the  broad  ligament  will  recjuire  the  extraperitoneal  inguinal  incision 
"^^  parallel  to  Poupart's  ligament.  The  dissection  is  carried  down  to  the 
Mtoneum  and  the  latter  lifted  in  an  upward  direction.  If  the  fluctuation 
^  be  detected  from  the  vagina,  incision  and  drainage  from  that  direction  are 
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indicated.  If  the  suppuration  has  extended  behind  the  rectum,  an  incision 
should  be  made  in  the  coccygeal  region.  If  the  abscess  tends  to  point  alongside 
of  the  vulva,  an  incision  in  this  situation  should  be  made;  and  if  pointing  on 
both  sides  occurs,  bilateral  incisions  connected  by  a  transverse  perineal  incision 
are  to  be  made. 

TUHORS  OF  THE  BROAD  LIGAMENTS 

These  may  be  either  benign  or  malignant.  Those  of  benign  character  may 
be  grouped  as  follows:  (1)  cysts;  (2)  fibromas;  (3)  myomas;  (4)  fibromyomas; 
(5)  lipomas;  (6)  dermoids.  The  malignant  new  growths  are  carcinomas  and 
sarcomas. 

Cysts. — These  arise  principally  from  the  inner  tubules  of  the  parovarium 
as  the  result  of  cystic  degeneration,  and  are  necessarily  intraligamentous. 
The  ovar\'  may  remain  normal  or  it  may  undergo  atrophy;  it  sometimes 
becomes  a  part  of  the  tumor.  The  cyst  may  grow  in  the  direction  of  the  peri- 
toneal cavitv  as  a  smooth  tumor  of  svnunetric  outline  and  become  more  or 
less  pediculated.  Or  it  may  grow  in  the  direction  of  the  pelvic  floor,  and, 
spreading  about  the  layers  of  the  ligament,  appear  as  a  subserous  tumor  dis- 
secting up  the  peritoneum.  The  anterior  peritoneal  layer  may  be  invaded. 
As  the  tumor  meets  with  varying  degrees  of  resistance  in  its  progress  behind 
the  peritoneum  its  outline  becomes  more  or  less  irregular.  The  Fallopian 
tube  with  its  fimbriated  extremity  is  spread  out  over  the  surface  of  the  tumor. 
The  wall  of  the  cysts  consists  of  glandular  connective  and  muscular  tissue, 
with  a  more  or  less  complete  investment  of  peritoneum.  In  the  smaller  and 
more  recent  tumors  the  fluid  contents  are  usually  clear  and  limpid,  with  absence 
of  albumin.  In  the  older  and  larger  growths  the  fluid  is  darker  in  color,  thicker, 
and  contains  albumin. 

S3rmptoms. — Pediculated  cysts  of  small  size  rarely  give  rise  to  pain  or 
even  discomfort.  WTien  the  cyst  is  wholly  or  in  part  subserous,  more  or  less 
pelvic  ciiscomfort  arises  from  the  displacement  of  viscera.  The  bladder  and 
rectum  are  disturbed  in  their  functions,  frequent  and  painful  micturition  or 
even  incontinence,  and  rectal  tenesmas  rcvsulting.  Rupture,  followed  by  diu- 
resis, with  subsidence  of  the  symptoms,  sometimes  occurs. 

In  the  diagnosis  of  intraligamentous  cysts  the  pediculated  forms  with  their 
well-marked  fluctuation  and  smooth  contour  are  liable  to  be  mistaken  for 
hy(lr()salj)inx.  The  large  sulxserous  growths  are  very  liable  to  he  mistaken  for 
ascites.     ILxploratorv  puncture  should  never  be  employed  in  the  diagnosis. 

Treatment. — This  is  always  operative,  and  should,  whenever  possible, 
embrace  the  enucleation  of  the  cyst  wall.  In  f)ediculated  growths  this  is 
comparatively  easy.  In  the  subserous  varieties,  while  some  of  these  shell  out 
with  ease,  in  others  the  procedure  may  become  one  of  the  most  diflficult  in  ab- 
dominal surfjjerv.  In  some  instances  it  may  be  necessary  to  abandon  attempts 
at  enucleation,  and.  after  removing  a  portion  of  the  cyst  wall,  stitch  the  edges 
to  the  abdominal  wall.  The  cyst  cavity  is  then  packed  and  drained.  Recov- 
ery usually  follows.  Supravaginal  hysterectomy  is  sometimes  found  to  be  the 
easiest  and  safest  jirocedure  in  the  extirpation  of  intraligamentous  cysts. 

Hydrocele  of  the  Round  Ligament. — ^This  is  analogous  to  hydrocele  of 
the  spermatic  cord  in  the  male.  The  serous  accumulation  is  confined  to  the 
canal  of  Xuck  and  appears  as  a  fluctuating  tumor  at  the  internal  ring,  in  some 
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instances  occupying  the  site  of  an  inguinal  hernia  and  simulating  the  latter. 
The  treatment  consists  of  incision  along  the  canal  the  length  of  the  tumor,  iso- 
lation, ligation,  and  removal  of  the  sac,  and  suture  of  the  canal  in  layers,  as 
in  the  operation  for  radical  cure  of  inguinal  hernia. 

Solid  tumors  of  the  broad  ligament  (fibromas,  myomas,  and 
lipomas),  like  intraligamentous  cysts,  may,  though  rarely,  become  pediculat^ 
and  extend  into  the  peritoneal  cavity.  In  the  great  majority  of  cases, 
however,  they  separate  the  folds  of  the  broad  ligament  and  develop  in 
the  subserous  connective  tissue,  both  anteriorly  and  posteriorly,  completely 
filling  the  pelvic  cavity,  displacing  the  uterus  laterally,  forcing  the  pelvic 
viscera  upward  and  producing  pressure  symptoms  referable  to  the  bladder 
and  rectum.  The  diagnosis  is  not  usually  made  imtil  the  abdomen  is 
opened.  The  only  treatment  applicable  is  to  remove  the  tumor  by 
enucleation,  for  which  the  vaginal  route  should  be  invariably  chosen. 
Attempts  at  vaginal  morcellement  by  P  e  a  n '  s  method  are  to  be  con- 
demned. The  removal  of  the  pediculated  variety  offers  no  special  difficulty. 
The  raw  surfaces  of  the  interior  of  the  cavity  left  by  shelling  out  the  tumor 
aie  simidy  covered  by  the  peritoneal  folds,  a  portion  of  which  formed  the 
seious  investment  of  the  growth;  no  suturing  is  necessary.  Drainage  is  super- 
fiuous.  On  the  other  hand,  the  removal  of  the  subserous  variety  may,  in  cer- 
tain cases,  present  almost  insurmountable  difficulties,  owing  to  troublesome 
hemorrhage  and  the  dangers  of  injuring  important  structures,  particularly 
the  ureters,  bladder,  and  iliac  vessels.  In  these  difficult  cases  the  uterus  may 
have  to  be  sacrificed  by  resorting  to  supravaginal  hysterectomy  as  an  aid  to  the 
removal. 

Dermoids  occupying  the  broad  ligament  develop  in  the  retroperitoneal 
eoanective  tissue.  As  a  rule,  only  pressure  symptoms  are  present.  The 
direction  in  which  the  growth  presents  itself  the  most  prominently  will  deter- 
mine the  route  for  its  removal.  Those  lying  in  front  of  the  rectum  are  best 
stacked  from  the  perineum,  while  those  presenting  posteriorly  are  more  easily 
jeaehed  by  incision  along  the  oocc3rx  and  sacrum.  Either  of  these  may  require 
in  addition  a  suprapubic  extraperitoneal  incision  before  the  enucleation  can  be 
sneeessfully  accomplished. 

Solid  tumors  of  tlie  round  ligamient  are  uncommon.  When  they  spring 
Mnm  the  outer  extremity  of  the  ligament,  they  develop  beneath  the  parietal 
'^peritoneum  (preperitoneal  tumors)  and  may  occupy  the  inguinal  canal.  Others 
^devriop  within  the  peritoneal  cavity  and  become  intrapelvic.  The  first  named 
^■rs  ea^y  reached  by  an  incision  similar  to  that  employed  for  the  radical  cure  of 
ma^guinal  hernia  (see  page  176).  In  the  second  the  operation  is  similar  to  ovar- 
~  (see  page  399). 

Varicocde  of  the  iNoad  lifament,  or  dilatation  of  the  veins  of  the  ovarian 
liform  plexus,  is  met  with  occasionally  in  the  course  of  abdominal  opera- 
Thrombi,  with  subsequent  calcareous  degeneration  and  the  formation  of 
X^Ueboliths,  have  been  observed.    Arrest  of  involution  of  the  vessels  following 

;,  diseased  conditions  of  the  veins,  relaxation  of  the  tissues  in  debili- 

sabjeets,  the  length  of  the  ovarian  veins  and  the  consequent  weight  of  the 

of  contained  blood,  habitual  constipation,  and  uterine  displacements, 

ive  all  been  ascribed  as  causes.    As  in  the  case  of  varicocele  in  the  male,  the 

is  more  frequently  affected  than  the  right,  and  the  same  cause  for  this 
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is  assigned,  namely,  obstruction  caused  by  the  anatomic  relations  of  the  sper- 
matic and  ovarian  vessels  as  they  empty  into  the  renal  vein  (Dudley). 

The  symptoms  are  dull  aching  pain  when  the  patient  is  standing,  which  is 
relieved  by  rest  in  the  recumbent  position.  Frequent  menstruation,  menor- 
rhagia,  or  post-climacteric  metrorrhagia  may  be  present.  The  preoperative 
diagnosis  is  uncertain.  When  the  affection  is  complicated  by  other  diseased 
conditions  of  the  adnexa,  the  removal  of  the  latter  by  the  method  of  mass- 
ligation  usually  cures  the  condition.  If  existing  alone,  the  dilated  veins  may 
be  tied  off  in  sections  and  divided  between  the  ligatures  (Reed). 

Aneurismai  varix  arises  from  the  increased  number  and  enlai^ment  of  the 
blood-vessels  in  the  broad  ligament.  The  s>Tnptoms  and  treatment  are  the 
same  as  in  varicocele  (vide  supra). 

Malignant  neoplasms  of  the  broad  ligaments  are  generally  secondary 
growths  from  primarj'  deposits  in  the  uterus,  vagina,  ovary,  or  peritoneum. 
Their  operative  treatment  depends  on  the  extent  of  the  primar}'^  disease,  as 
well  as  on  that  of  ligament ar}'  and  other  secondary  deposits. 


THE  OVARIES 

Inflammations  of  the  Ovaries. — These  are  due  almost  invariably  to  bac- 
terial infection.  Hyperemia  and  subsequent  changes  practically  identical  with 
inflamniator}^  conditions  sometimes  exist,  and  are  caused  by  malpositions, 
strangulations  from  twist  of  the  mesovarium,  and  irritations  arising  from  im- 
due  or  unnatural  sexual  excitement.  In  acute  oophoritis  the  infecting  agent 
is  almost  always  the  streptococcus,  which  finds  its  way  through  the  l^Tnphatics 
and  blood-vessels  in  a  direct  line  of  transmission  from  the  external  genitalia 
and  the  mucous  membrane  of  the  vagina  and  uterus.  In  cases  which  go  on  to 
suppuration  minute  abscesses  fill  the  stroma  and  the  contents  of  unruptured 
follicles  become  purulent;  these  may  coalesce  and  cause  complete  destruction 
of  the  stroma  itself.  In  more  favorable  cases  resolution  takes  place,  leaving 
the  ovary  indurated,  bound  down  by  adhesions,  and,  in  most  instances,  practi- 
cally functionless.  Gonococcus  infection  of  the  ovar}^  gives  rise  to  a  peri- 
oophoritis rather  than  to  a  parenchymatous  oophoritis,  the  infection  taking 
place  through  the  progressive  invasion  of  contiguous  mucous  surfaces.  Though 
a  mixed  infection  is  more  than  likely  to  be  present  in  gonorrhea,  the  presence 
of  the  gonococcus  has  not  been  demonstrated  in  the  pus  of  an  ovarian  abscess. 

Other  agents  of  infection  of  the  ovar}'  are  the  Bacillus  coli  conununis  and 
the  Micrococcus  lanceolatus  (rare).  In  the  case  of  the  first  named  the  infection 
and  subsequent  abscess  are  due  to  adhesions  to  the  bowel  resulting  from  pre- 
viously existing  pelvic  inflanmiation. 

Tuberculosis  of  the  ovary  is  not  so  rare  a  disease  as  w*as  formerly  sup- 
posed. The  infection  takes  place  either  (1)  through  infection  transmitted  in 
continuity  along  the  Fallopian  tube  (Klebs),  (2)  through  an  abrasion  with- 
out a  priniar>^  tuberculous  lesion  in  the  vaginal  vault,  or  (3)  through  the  per- 
itoneum (S  c  h  o  1 1 1  a  n  d  e  r).  Infection  rarely  takes  place  through  the 
general  circulation.  When  this  does  occur,  however,  miliar}'  tuberculosis  is 
present.  In  the  latter  form  the  symptoms  are  practically  vil,  while  in  the 
caseous  form  the  symptoms  are  those  of  pelvic  inflammation  and  abscess.     A 
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differential  diagnosis  is  impracticable,  though  a  characteristic  feature  is  said  to 
be  the  presence  of  a  comparatively  insensitive  and  decidedly  enlarged  ovary, 
which  is  adherent  to  the  uterine  wall  (Martin,  Hegar). 

The  treatment  of  infections  of  the  ovaries  is  usually  carried  on  in  con- 
election  with  similar  coincident  infections  of  the  Fallopian  tubes.     This  may 
be  eith^  palliative  or  radical.    If  due  to  gonococcus  infection,  the  former  will 
l^enerally  suffice,  ance  this  microorganism,  as  a  rule,  is  neither  long-lived  nor 
*%rinilent  when  brought  in  contact  with  peritoneal  surfaces.     Here,  rest  in 
,  the  administration  of  saline  cathartics  and  the  use  of  hot  vaginal  douches 
glycerin  tampons  on  alternate  days,  and  ice-bags  over  the  groin,  fulfil  the 
jX^^miediate  indications.    In  streptococcal  as  well  as  in  pneumococcal  infection, 
the  other  hand,  the  symptoms  are  always  more  or  less  severe,  particularly 
e  constitutional  disturbances.    These  latter,  associated  with  enlargement, 
Ademess,  and  fixity  of  the  ovary,  indicate  the  presence  of  pus  and  demand 
jrgical  interference. 
In  chronic  cases  treatment  is  directed  rather  to  the  results  of  the  infection 
to  its  presence.    The  symptoms  of  pain  and  pelvic  tenesmus  now  present 
fxiid  on  hyperemia  due  to  the  presence  of  adhesions,  the  recurrence  of  mens- 
ation,  indulgence  in  sexual  intercourse,  and  the  existence  and  increase  of 
ptured  folUcles.    These  should  be  met  by  rest  in  bed,  douches,  tampons 
the  relief  of  the  usually  coexisting  constipation.    These  palliative  meiusures 
^  be  supplemented  later  on  by  sea-bathing,  or  by  a  course  at  the  iodo- 
JDiin  baths  of  Salsomaggiore,  Italy.    Permanent  ciu%  will  depend,  in  the 
^jpority  of  cases,  on  the  removal  of  the  diseased  organ. 
<!oiiseiTatiYe  operative  procedures  in  the  case  of  diseased  ovaries  is  some- 
foUowed  by  good  results.    If,  in  a  given  case  in  which  the  symptoms 
^  principally  to  only  moderate  pain  at  or  just  before  the  menstrual  {)eri(Ki, 
which  the  so-called  reflex  neuroses  are  not  prominent  features,  and  the 
presents,  on  opening  the  abdomen,  but  comparatively  few  unruptured 
degenerated  follicles  with  a  proportionate  amount  of  healthy  stroma, 
of  the  diseased  portion  and  careful  suture  of  the  resulting  gap 
fine  catgut  may  be  made;  even  the  removal  of  all  except  the  parovarium, 
-att«r  being  left  intact  asfar  as  possible,  is  followed  ultimately  by  gocxl  results 
certain  proportion  of  cases.  Tlie  shock  of  the  operation  is  less  than  in  com- 
,  the  period  of  convalescence  shorter  and  the  subsequent  neurotic 
comparatively  less   pronoimced,  and  the  prominent  symj)toms 
^ly  relieved.    Nevertheless,  in  all  cases  the  surgeon  should  be  at  pains  to 
to  the  patient  tiiat,  while  the  conservative  operation  permits  the  per- 
of  menstruation  and  the  possibQity  of  conception  as  well  as  enables 
mcKpe  the  uncomfortalde  sequels  incident  to  an  artificially  produced 
^"^pause,  on  the  other  hand  the  cure  is  not  so  assiured,  and  therefore 
and  more  radical  operation  may  become  necessary'  in  the  future. 
radical  tnatmant  of  infections  of  the  ovaries  and  their  results  con- 
in  the  raoioval  of  the  diseased  organs  (oophorectomy).     I^nless  the  Fal- 
titbe,  otherwise  useless  after  the  removal  of  the  corresponding  ovar>', 
made  to  serve  arane  good  purpose  by  renuuning,  such,  for  instance,  as 
of  a  FBstored  retrodeviated  uterus  in  position  (abdominal  hyster- 
phy),  it  duNiM  be  removed  likewise  (salpingo-oophorectomy). 
^>&  toberenlous  oophoritis  extii]>ation  of  the  diseased  organ  together  with 
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the  corresponding  Fallopian  tube  as  being  the  probable  avenue  of  infection 
and  itself  diseased  and  useless,  is  always  indicated.  The  coexistence  of 
general  tuberculous  peritonitis  is  no  contraindication  to  the  operation  in 
tuberculous  cases,  since  even  exploratory-  abdominal  section  is  found  to  be 
almost  constantly  followed  by  recovery  from  the  operation  and,  in  a  large  pro- 
portion of  cases,  by  cure  of  the  disease. 

The  technic  of  the  operation  consists  in  making  a  median  incision  2^ 
to  3  inches  long,  introducing  two  fingers  of  the  left  hand  and  gently  separating 
the  adhesions  as  the  fingers  are  passed  from  the  fundus  of  the  uterus  along  the 
tube  and  ovarian  ligament  to  the  ovar>',  grasping  the  ovar>-  between  the  two 
fingers,  and  bringing  it,  together  with  the  tube,  out  of  the  abdominal  opening. 
The  pedicle  is  now  transfixed  as  near  the  uterine  comua  as  possible,  two 
strands  of  braided  catgut  passed,  and  the  pedicle  tied  in  two  portions.  The 
mass  left  after  the  tube  and  ovarv  have  been  cut  awav  should  be  of  safe  size, 
and,  in  order  to  afford  further  security  against  hemorrhage  in  the  event  of  the 
slipping  of  the  ligature,  as  well  as  to  reduce  as  much  as  possible  the  raw  sur- 
faces of  the  stump  that  are  liable  to  become  adherent,  the  latter,  in  the  case  of 
each  tube,  are  turned  facing  each  other  and  secured  by  a  number  of  through- 
and-through  sutures,  and  the  peritoneal  edges  of  the  stump  sutured  together. 

Tumors  of  the  Ovaries. — Tumors  of  the  ovaries  may  be  either  benign 
or  malignant.  Cystic  neoplasms  are  by  far  the  most  common  of  the  benign 
neoplasms,  while  primary-  carcinoma  of  the  ovar\^  is  the  most  common  form  of 
malignant  disease  of  this  organ. 

Simple  Follicular  Cysts. — These  are  primarily  dilated  follicles  and  are  the 
result  of  previous  inflammatory  changes  in  the  ovar>%  involving  thickening  of 
the  fibrous  tunic  and  leading  to  retention.  The  smaller  cyst  formations  are 
known  as  hydrops  folliculi  (Martin)  or  cystic  degeneration  of  the  ovary 
(H  e  g  a  r).  Follicular  cysts  develop  on  the  surface  of  the  ovar>',  are  of  slow 
growth,  and  may  vary  in  size  from  a  slightly  diseased  follicle  to  an  adult  head. 
A  larjre  sized  cyst  finally  replaces  the  ovary,  the  latter  api>earing  flattened  out 
on  the  wall  of  the  cvst  at  its  base.  The  ovarv  will  usuallv  contain  a  number 
of  dilated  follicles;  as  a  rule,  however,  but  one  of  these  attains  a  large  size. 
The  contents  consist  of  a  straw-colored  fluid,  which  is  usuallv  clear:  it  mav 

»  /  • 

be  turbid  from  the  presence  of  blood. 

Cysts  of  the  corpus  luteum  develop  in  the  ruptured  follicle,  and,  like  the 
follicular  cysts,  are  of  slow  growth.  They  seldom  attain  so  large  a  size  as 
the  latter.  Unlike  follicular  cvsts,  they  are  usuallv  solitarv.  Thev  are 
formed  at  one  or  the  other  pole  of  the  ovary,  their  walls  are  thicker  than  simple 
dilated  unruptured  follicles,  and  are  further  to  be  distinguished  from  the  latter 
bv  the  vellow  or  brown  color  of  the  inner  or  lutein  laver  of  the  cvst  wall.  The 
cyst  contains  clear  serous  fluid.  The  two  varieties  of  cysts  may  be  formed  in 
the  same  ovary. 

Tubo-ovarian  cysts  or  cysts  involving  both  the  ovar>'  and  the  tube  are 
almost  without  exception  of  follicular  origin,  the  primar>'  and  larger  develo|> 
nient  taking  place  from  the  ovary,  the  tube  becoming  involved  through  inflam- 
matorv  adhesions  between  the  ovarv  and  the  tube.  Thev  varv  in  size  from  a 
pip:con's  egg  to  a  lemon  or  an  orange.  They  contain  a  clear  serous  fluid.  The 
cavitv  of  the  cvst  nuiv  communicate  with  the  cavitv  of  the  uterus:  the  contents 
may  occasionally  escape  through  the  exit  thus  afforded. 
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of  the  ovary,  however,  is  restricted  to  a  distinct  though  small  tumor  varying 
in  size  from  a  hazelnut  to  a  small  orange.  In  the  latter  case  the  hemorrhage 
usually  takes  place  in  a  follicular  cyst.  Rupture  of  the  cyst  may  take  place, 
in  which  case  the  symptoms  will  resemble  those  of  early  rupture  of  an  ectopic 
gestation  sac.  Hematomas  of  the  ovary  are  not  usually  diagnosed  until 
operation. 

Malignant  Neoplasms  of  the  Ovary.— Of  the  malignant  tumors  of  the 
ovary,  carcinoma  is  the  most  conmion.  This  may  be  secondarv'^  to  carcinoma 
of  the  uterus  or  other  organs,  or  primar>\  Primary  carcinoma  presents  itself 
(1)  as  medullary  carcinoma;  (2)  as  adenocarcinoma. 

Medullary  carcinomas  are  either  rounded  or  irregular  in  outline,  vary  in 
size  and  are  of  a  more  or  less  firm  consistence.  They  are  usually  pediculated ; 
occasionally  they  are  found  partially  within  the  folds  of  the  broad  ligament. 

Adenocarcinomas  consist  of  cystic  tumors,  rounded  or  oval  in  shape. 
They  are  usually  attached  by  a  short  pedicle,  though  they  may  develop  within 
the  folds  of  the  ligament ;  adhesions  to  the  surrounding  viscera  are  conunon. 
They  rarely  attain  a  size  larger  than  an  adult's  head.  Papillar\'  or  cauliflower 
growths  spring  from  the  intenial  surface  of  the  cysts.  The  contents  of  the  cysts 
maybe  clear,  turbid,  or  blood-stained  from  hemorrhage  into  the  cyst.  Solid 
masses  of  carcinoma  may  be  present  in  the  wall  of  the  cyst.  Lime  salts  are 
sometimes  deposited  in  the  papillary  growths.  Metastases  to  the  peritoneum, 
to  the  opposite  ovary,  to  the  abdominal  viscera,  and  occasionally  to  the 
pleura  occur. 

Secondary  carcinomas  most  frequently  follow  carcinomas  of  the  uterus. 
They  may,  however,  follow  carcinomas  in  almost  any  portion  of  the  body,  par- 
ticularly in  the  opposite  ovary  and  in  the  stomach  and  breast. 

Sarcomas  of  the  ovary  may  appear  at  any  period  of  life.  The  tumors 
are  solid,  rounded,  have  a  smooth  surface,  and  may  attain  a  large  size  (20 
poimds  and  upward).  Round-celled  sarcomas  are  soft,  while  the  spindle- 
celled  variety  are  firm  in  consistence.  They  often  contain  considerable  fibrous 
tissue  (fibrosarcomas).  Cyst  formations  are  sometimes  present  as  the  result 
of  hemorrhage  into  the  tumor  substance,  or  of  degenerative  changes  in  the 
tumor. 

Endotheliomas  of  the  ovary  occupy  a  place  midway  between  carcinomas 
and  sarcomas.  They  have  their  origin  in  the  endothelium  of  the  blood 
and  lymph-vessels  of  the  organ.  They  usually  occur  in  middle  age;  they 
have  been  observed  in  childhood.  The.se  growths  var>'  in  size  from  a  man's 
fist  to  an  adult  head.  Thev  are  roundecl  or  lobulated,  usuallv  attached  bv 
a  short  pedicle,  and  are  adherent  to  adjacent  structures.  Small  cysts,  and 
rarely  papillary  formations  within  these,  have  been  observed.  Hyaline  and 
myxomatous  degeneration  are  prone  to  occur.  Other  tumors  of  the  ovar>' 
may  coexist.     The  malignancy  of  endotheliomas  is  undoubted. 

The  Symptoms  of  Ovarian  Neoplasms.— With  the  exception  of  dermoid 
growths,  pain  is  not  a  common  symptom  of  an  ovarian  tumor.  Quite  com- 
monly there  is  not  even  sufficient  discomfort  to  attract  attention  until  a  tumor 
is  accidentally  discovered  in  the  lower  abdomen.  Disturbances  of  menstruation 
are  not  constant.  Amenorrhea,  when  present,  may  lead  to  a  suspicion  of 
pregnancy.  Mechanic  pressure  in  the  case  of  large  tumors  will  cause  vesical 
irritation,  constipation,  and  renal  disturbances.     Scanty  urine  and  albuminuria 
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larly  where  the  growth  exhibits  a  tendency  to  increase  in  size,  exploratory 
incision  is  not  only  justified  but  imperatively  demanded. 

The  Complications  of  Ovarian  Tumors. — Ovarian  tumors  may  occur 
coincidentally  with  tumors  of  the  uterus,  inflanmiatory  conditions  of  the 
adnexa,  and  lesions  of  any  of  the  intra-abdominal  organs. 

Pregnancy  is  not  an  uncommon  complication  of  an  ovarian  tumor.  Abor- 
tion is  likely  to  follow,  or,  if  the  pregnancy  goes  on  to  full  term,  rupture  of  the 
cyst  may  occur  during  labor.  Infection  of  the  cyst  followed  by  inflammatory 
conditions  and  the  formation  of  adhesions,  may  take  place  at  any  time.  The 
mortality  in  cases  of  pregnancy  complicating  ovarian  neoplasm  is  high  (from 
25  per  cent  to  43  per  cent,  according  to  different  authorities).  The  proper 
treatment  is  to  perfonn  abdominal  section  and  remove  the  tumor.  The  best 
interests  of  both  mother  and  child  are  conserved  by  following  this  course. 

Torsion  of  the  pedicle  results  from  rotation  of  the  tumor  on  its  own  axis. 
It  occurs  in  over  9  per  cent  of  the  cases  (Thornton).  The  causes  of  this 
condition  have  been  variously  stated  as  the  descent  of  masses  of  fecal  matter 
(T  a  i  t),  the  turning  from  the  back  to  the  side  w^hile  in  the  reciunbent  position 
(D  o  r  a  n),  and  blows  and  sudden  strains  (Thornton). 

Changes  in  the  position  of  the  tumor  from  pressure  from  without,  such  as 
occur  when  the  patient  is  working  at  the  washtub,  may  produce  it,  as  happened 
in  one  of  my  cases.  It  is  said  to  have  occurred  from  emptying  of  the  uterus 
when  pregnancy  was  present  as  a  complication.  The  twist  in  the  pedicle 
produces  mechanic  obstruction  to  the  return  circulation  in  the  tumor.  This 
is  followed  by  sudden  increase  in  size  of  the  tumor,  accompanied  by  pain  due 
to  pressure  on  the  nerves  in  the  pedicle.  Hemorrhage  takes  place  into  the 
peritoneal  cavity  from  rupture  of  the  vessels  on  the  surface  and  into  the  cavity 
of  the  cyst  as  well.  These  symptoms  are  accompanied  by  shock  and  later  on 
by  general  infection.  The  treatment  is  by  operation.  This  should  be  carried 
out  lis  soon  as  the  shock  will  permit  and  before  pronounced  septic  conditions 
are  present. 

Ascites  as  a  complication  of  ovarian  tumor  may  be  of  cardiac,  renal,  or 
hepatic  origin,  these  in  their  turn  being  due  to  the  pressure  of  a  large  ovarian 
neoplasm.  The  presence  of  fluid  in  the  peritoneal  cavity  may  accompany  an 
ovarian  tumor  of  small  size,  if  the  latter  is  malignant.  In  the  treatment  of 
ascites  as  a  complication  of  an  ovarian  tumor,  if  the  presence  of  the  growth  is 
found  to  be  responsible  for  the  condition,  this  should  be  removed  at  once. 

Rupture  of  an  ovarian  cystoma  may  result  from  degenerative  changes, 
infection  of  the  contents  of  the  sac,  overdistention,  or  traumatism.  The 
symptoms  will  depend  on  the  size  of  the  sac,  the  extent  of  the  rupture,  and  the 
character  of  the  fluid  which  escapes  into  the  peritoneal  cavity.  An  extensive 
rupture  of  a  small  sac  or  a  slight  rupture  of  a  large  sac  may  give  rise  to  but 
mild  immediate  symptoms,  and,  if  the  fluid  is  sterile  or  unirritating,  to  but 
slight  after-effects.  On  the  other  hand,  the  sudden  pouring  out  of  a  large 
quantity  of  septic  or  irritating  fluid  into  the  peritoneal  caWty  will  give  rise  to 
symptoms  of  profound  shock,  and  be  followed  by  diffuse  septic  peritonitis  and 
general  infection.  Finally,  the  presence  of  a  small  quantity  of  septic  fluid  may 
not  give  rise  to  shock  but  may  be  followed  by  diffuse  septic  peritonitis.  The 
treatment,  therefore,  should  be  operative.     The  abdomen  should  be  immedi- 
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dtely  opened  and  the  tumor  removed :  the  peritoneal  cavity  shouUi  be  cleansed, 
tuid  if  necessary  drained, 

The  Treatment  of  Ovarian  Tumors.— This  is  alwa>a  surgical.  The 
itperation  of  removal  of  the  tumor  (ovariotomy)  should  be  undertaken  as  soon 
afl^r  the  diagnosis  is  established  as  the  patient's  condition  will  permit.  A 
three-inch  median  abdominal  incision  is  hrst  made  and  enlarged  later  on,  if  the 
exigencies  of  the  case  require  it.  The  nature  and  extent  of  any  adhesions 
present  are  ascertained  by  two  fingers  of  the  left  hand  swept  over  t  lie  face  of  the 
tuituir  in  all  directions.  Tlie  c)*st  wall  is  recognized  by  its  pearly  gray  color, 
A  Irtxrar  (Fig;,  (i67)  ls  plunged  into  the  cyst  cavity  and  the  contents  of  the  latter 
drawn  off.  As  the  cyst  walls  collapse,  the  cyst  is  drawn  out  of  the  wound, 
e^ery  effort  lieing  made  to  prevent  the  cj-st  fluid  from  soiling  the  edges  of  the 
latter,  as  well  as  from  entering  the  peritoneal  cavity,  by  pressing  the  ab- 
dominal walla  against  the  tumor  and  keeping  the  point  where  the  trocar  was 
intnxlucfid  well  extrudetl.  Multilocular  cysts  are  emptietl  by  passing  the 
trocar  in  different  directions  from  the  original  cyst  emptieti:  the  hand  is 
piuQtoI  through  the  enlarged  opening  and  supports  the  tumor  iv*  the  collaps- 
ing cyst  is  forced  out  of  the  woun<t.  Recently  adherent  jxiints  may  be 
preweii  apart  with  gauze;  old  and  firm  adhesions,  particularly  those 
involving  omentum,  must   be  ligated    in   two   places  antl  cut   l>etween  the 


JJ^r-^turcv.    Old  and  dense  adhesions  that  involve  intestine  and  that  are  too 

r**»<-»rt  to  admit  of  double  ligation,  are  to  be  dealt  with  by  leaving  a  portion 

«if         the  cyst  wall  attached  to  tlie  intestine.    The  pedicle  is  transfixed  by 

»»-»«^»iiis  of  a  ligature  carrier  armed  with  braideil  catgut  (Fig.  fiSlS)  and  each 

tax»~M  ^  tied  separately.     The  tumor  is  now  cut  away.     The  raw  surfaces  of  the 

«•  ^-a-^-iil)  arc  now  brought  face  to  face  with  each  other  and  sutured  in  this 

f*«^»t"«"-ilion.     Thia   constituteen   a   safeguard   against   oozing   from   the    stump, 

/*•'■-'■  "^enlJ!  clipping  of  the  ligature,  and  minimizes  the  opjKirt unities  for  the 

■ic^^—^n^ation  of  subsequent  intestinal  adhesions.     If  the  other  ovar\-  is  diseased, 

^**^^        Bflect«i   portion  should  Ik'   removed,  a  portion   of  the  organ,  however 

*■'■'-* ^*^-JI,  bt-ing   retained,  if  possible.     If  the  patient  has  suffered  from  shock 

■-"^     ^  ng  the  ojieralion.  the  abdominal  ca\-ity  may  be  filled  with  the  decinormal 

*"*""-*  ^  ^eiolution  for  the  purpose  of  auto-infusion.     Drainage  is  rarely  necessary. 

n  cloeting  the  atxlomlnal  incision,  the  peritoneum  is  first  -secured  by  a 

■ing  suture  of  calgut.  after  which  the  remainder  of  the  wound  may  be  closed 

he  removable  layer  or  figiire-of-,**  suture  (see  page  321,  Vol.  I),    Orthrough- 

^  ihmugh  tulurwof  silkworm-gut,  placed  alx>ut  one-fourth  of  an  inch  apart, 

—     — ^^         hcMnploywl.  Thepar1«about  thewound  arecleansedwitlihydrogendioxid 

^     ^^*  ^t  ion,  dried,  and  dr^Mtl  with  sterile  gauze  held  in  place  by  means  of  strips 

""^^■^Jherivff  plaster  placed  laterally  and  the  latter  connected  by  tapes  (Fig, 

-<-    In  the  caae  of  a  large  tmnor  the  hollow  left  may  be  hllcl  with  sterilized 
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cotton  between  the  dressings  and  the  binder.  The  latter  should  be  pinned  In 
"gores"  to  make  even  pressure  (Fig.  669)  or  the  so-called  "many-tailed" 
binder  may  be  used  (Fig.  670). 

In  the  after-treatment  of  ovariotomy  hot  saline  enemas  are  to  be  given 


everv  three  or  four  hours,  or  more  frequently  if  expelled.  The  patient  may  take 
frequent  sips  of  hot  water  or  tea  as  soon  as  the  ether  nausea  subsides.  On 
the  evening  of  tJie  third  day  small  doses  of  calomel  (one-fourth  of  a  grain 
e\-cry  half  hour  for  four  <toRcs),  followed  by  sulfate  of  magnesium,  are  to  be 
given  to  secure  movenienls  of  the  bowels. 


L 


?- 


An  incomplete  ovariotomy  is  one  iti  which  it  becomes  necessar>-,  either 
from  llic  [irospiiro  of  many  and  extremely  dense  adhesions  involving  important 
tftructurcH.  from  the  character  of  the  neoplasm  itself,  or  from  the  occurrence  of 


ECTOl'IC   GKSTATIDN 


shock  from  hemorrhage  and  a  prolonged  operation,  to  remove  only  a  portion  of 
the  cysit  wall,  the  opening  in  the  remainder  being  stitched  into  the  ulHluniinul 


irii-ision.     The  cavity  of  the  cyst   is  then  tiimponcii  with  jiauzc:  coniph-t 
:<loughing  away  of  the  remaining  |K>rtion  of  the  tumor  tiometimes  follows. 


ECTOPIC  GESTATION 

ICctopic  gestation  is  a  fixation  and  <levelopment  of  an  iinprcgnalcil  nviiin 
«>utside  the  uterine  cavity.  All  cases  of  extrauterine  prcKiiancy  are  primarily 
tubal.  Coincident  ally  with  either  rupture  or  change  of  situation,  or  lioth,  the 
Kcststion  may  become  either  ovarian  iir  abdominal.  When  the  pregnancy 
«de\'elops  in  the  free  portion  of  the  tulic.  it  is  called  tubal  pregnancy;  when  in 
•  he  tube  where  the  latter  paswea  through  the  wall  of  the  uterus,  or  in  a  diverticu- 
lum at  the  uterine  end  of  the  tul>e.  interstitial  pregnancy;  aiul  whi-n  in 
%he  infunilibulum  of  the  tube,  infundibular  pregnancy.  Tubo-ovarian 
^resnancy  arises  when  the  o\'um,  in  the  last-named  situation,  is  attachoil  to 
the  ovar>-. 

Etiology. — The  causes  of  ectopic  gestation  reside  in  the  ovum  it.self. 
f^athologic  conditions  of  which,  as  well  ua  abnormal  coalitions  of  the  tulx'. 
favor  its  arrest  in  the  lumen  of  the  lulie.  The  latter  are  the  most  (reneraliy 
recognized  and  important,  and  consist  of  congenital  diverticula,  occlusions,  ancl 
exaggerated  convolutions:  acquimi  distortions  of  the  tulw  from  ailhcsions  and 
pressure:  thickening  of  the  walls  of  the  tul)e,  either  the  result  of  intlammalnry 
onmlitinns  or  congenital  in  origin;  emlosalpingitis.  terminating  in  dcstrudion 
of  the  cilia  or  stenosis  of  the  canal;  and  intratubal  interstitial  growths. 

Pathology,— The  uterus  is  enlarged,  though  it  is  smaller  jiroixirtionaTcly 
than  in  normal  pregnancy.  A  decidua  is  formed  lioth  in  the  ulenis  and  in  the 
lube,  which  is  ca,st  off  in  both  ca.ses  at  the  termination  of  Ihe  pregnancy.  The 
tube  and  ovum  undergo  swelling  and  tuigescence  with  increase  in  tlie  calil>cr  of 
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the  vessels,  and  hypertrophy  of  the  muscular  coat,  changes  similar  to  those 
which  occur  in  the  uterus  during  normal  pregnancy.  The  ostium  abdominale 
closes  at  about  the  seventh  week,  except  in  cases  in  which  the  impregnated 
ovum  is  retained  near  the  abdominal  opening,  in  which  case  the  former  is  ex- 
truded into  the  abdominal  cavity,  constituting  a  tubal  abortion.  A  tubal 
decidua  is  formed ;  the  latter  is  sometimes  formed  in  the  other,  or  nonpregnant, 
tube  as  well.  A  uterine  decidua  is  likewise  formed  (Langhans,  Her- 
zog).  When  arrest  of  development  of  the  oviun  takes  place,  the  latter  is 
detached,  its  blood-supply  cut  off,  and  a  tubal  mole  results.  This  may  either 
be  absorbed  or  escape  into  the  abdominal  cavity  through  the  ostium  abdominale 
or  a  rupture  of  the  tube.  In  tubal  pregnancy  the  placenta  is  disturbed  in  its 
development,  owing  to  the  inability  of  the  tube  wall  to  acconmiodate  itself 
to  the  growing  ovum,  and  hemorrhages  take  place  into  the  intervillous  spaces. 
Rupture  of  a  gravid  Fallopian  tube  usually  takes  place  prior  to  the  fourth 
month ;  the  severe  hemorrhages  occurring  in  connection  with  this  accident  have 
their  origin  in  the  detachment  of  the  placenta. 

Symptoms  and  Diagnosis. — Menstruation  is  almost  always  disturbed. 
It  may  be  retarded  or  otherwise  irregular.  The  bleeding  comes  from  the 
endometrium.  Part  or  all  of  the  decidua  mav  be  cast  off  with  the  flow  of  blood 
from  the  uterus  at  any  time  during  the  course  of  an  ectopic  pregnancy.  Cessa- 
tion of  menstruation  occurs  in  about  one-half  the  cases.  Morning  sickness  is 
present  to  about  the  same  extent  as  in  normal  pregnancy.  Pelvic  pain,  periodic 
in  its  occurrence,  colicky  in  character,  and  accompanied  by  faintness,  is  present. 
This  is  due  to  contractions  of  the  uterus  and  pregnant  tube,  and  quite  conunonly 
is  the  first  symptom  to  attract  the  patient ^s  attention.  Rupture  of  the  gesta- 
tion sac  may  occur  during  these  pains.  A  well-defined  mass  may  be  felt  in  one 
of  the  fomices  or  in  the  posterior  cul-de-sac,  on  digital  examination  per  vaginam. 
Prior  to  the  average  time  of  termination  of  the  gestation  by  ruptiu^,  the 
objective  signs  of  normal  pregnancy  if  present  may  be  so  slightly  marked  as  to 
be  of  little  value  in  the  diagnosis. 

With  the  four  cardinal  symptoms  present,  namely,  disturbances  of  men- 
struation, sharp  colicky  pelvic  pains  usually  accompanied  by  faintness.  the 
presence  of  a  mass  connected  with  the  adnexa,  to  which  may  be  added  enlarge- 
ment of  the  uterus,  the  surgeon  will  be  justified  in  passing  the  sound  to  supply 
the  confirmatory  evidence  of  an  empty  uterus.  The  presence  or  absence  of  a 
uterine  decidua  cannot  be  looked  on  as  of  diagnostic  importance  at  the  present 
time.  Chorionic  villi  may  come  from  the  tube  and  be  found  in  the  uterus;  or 
a  uterine  decidua  may  be  cast  ofT  at  the  time  of  rupture,  abortion,  or  on  the 
death  of  the  embryo  from  any  cause,  and  hence  be  absent  when  sought  for. 

With  the  occurrence  of  primary  intraperitoneal  rupture,  which  takes 
place  more  commonly  before  the  seventh  week,  the  symptoms  are  thase  of  an 
acute  and  sudden  abdominal  lesion,  plus  those  of  severe  concealed  hemorrhage 
(diffuse  intra-abdominal  hemorrhage).  The  abdominal  pain  is  severe  and 
is  accompanied  or  followed  by  faintness.  In  some  cases  the  bleeding  ceases  and 
then  recurs.  The  rapidity  with  which  death  takes  place  is  appalling.  The 
diagnostic  points  to  be  relied  on  in  ruptured  ectopic  gestation  are  (1)  the  sudden 
seizure  and  collapse;  (2)  increasing  pallor  of  the  surface  and  gradual  increase 
in  the  pulse- rate  without  corresponding  rise  of  temperature;  (3)  marked 
tenderness  of  the  abdomen  without  muscular  rigidity  of  its  walls  and  other 
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nancy  the  sac  is  shelled  out  through  an  incision  made  through  the  muscular 
layers,  the  resulting  bleeding  being  controlled  by  deep  catgut  sutures. 

After  primary  intraperitoneal  rupture  has  taken  place  the  treatment 
is  that  of  intra-abdominal  hemorrhage.  The  more  rapidly  progressive  the 
collapse,  the  more  urgently  immediate  operation  is  demanded.  The  abdomen 
is  to  be  opened  at  once  and  the  bleeding  point  found  and  secured.  The  patient 
is  to  be  placed  in  the  Trendelenburg  position  and  everything  made 
ready  to  infuse  the  patient  with  saline  solution,  either  into  the  cellular  tissue 
(hypodermoclysis),  or  into  a  vein  if  the  case  is  urgent,  the  moment  the 
bleeding  point  is  secured.  The  incision  should  be  quickly  made,  the  tube 
grasped  by  the  thumb  and  finger,  two  braided  catgut  ligatures  passed  and 
tied,  one  on  each  side  of  the  mass,  and  the  tube  cut  away.  The  raw 
surfaces  of  the  stump  are  brought  facing  each  other  and  secured  with  an  over- 
and-over  catgut  suture.  If  septic  conditions  are  present,  the  infected  area 
should  be  cleansed  with  3  per  cent  hydrogen  dioxid  solution  (HjO,),  diluted 
to  one-half  strength  with  sterile  saline  solution,  followed  by  flushing  with 
saline  solution,  and  drainage  effected  by  means  of  glass  tubes  from  the 
pelvis.  If  the  patient's  condition  will  permit  it,  even  in  the  absence  of  septic 
conditions,  blood-clots  easilv  accessible  mav  be  removed  and  the  ca\'itv 
flushed  with  the  saline  solution.  In  urgent  cases  the  cavity  should  be  filled 
with  saline  solution  and  the  abdominal  wound  closed  as  quickly  as  possible. 

In  the  interstitial  variety  of  ectopic  gestation  it  will  not  be  neeessar\'  to 
remove  the  tube.  The  OMim,  if  it  has  not  already  escaped,  is  to  be  shelled 
out  and  the  cavity  left  closed  by  catgut  sutures. 

In  subperitoneal  rupture,  while  the  pain,  as  a  rule,  is  more  severe  than  in 
intraperitoneal  rupture,  the  symptoms  of  hemorrhage  are  not  so  urgent  as  to 
demand  inmiediate  operative  interference.  This,  however,  should  not  be 
delayed,  since  there  is  clanger  of  septic  conditions  and  the  formation  of  extensive 
adhesions  to  the  intostinet^,  which  will  increase  the  dangers  of  the  operation. 
Secondary  rupture  in  this  class  of  cases  demands  inmiediate  operation,  proper 
precautions  being  taken  to  prevent  the  spread  of  infectious  material.  Vaginal 
incision  may  be  employed  in  the  case  of  an  isolated  septic  mass  situated  low 
down  in  tlie  pelvis.  Should  hemorrhage  follow  vaginal  incision,  the  abdomen 
must  be  oi)ened  at  once  and  the  tube  excised. 

The  continuance  of  fetal  life  bevond  the  fourth  month  is  of  rare 
occurrence  in  infundilnilar  pregnancy  and  then  only  when  the  rupture  has 
occurred  liotwoen  the  folds  of  the  broad  ligament  (subperitoneal  rupture). 
When  the  gestation  is  situated  in  that  portion  of  the  tube  passing  through  the 
wall  of  the  uterus  (interstitial)  or  in  the  outer  portion  of  the  free  tube  (ampul- 
lar), the  fetus  may  remain  and  develop  in  the  unruptured  tube.  In  these 
cases  operative  interference  is  rendered  more  difficult  and  dangerous  by  the 
presence  of  adhesions.  i)v  the  occurrence  of  hemorrhage  due  to  increase  in  the 
size  of  the  blood-vessels,  and  by  the  development  of  the  placenta.  Should  the 
life  of  the  mother  he  threatened  by  excessive  pain,  repeated  attacks  of  localised 
])eritonitis.  and  recurrent  hemorrhages,  these  will  cease  almost  immediately 
when  the  fetus  is  destroyed.  This  should  be  done  by  inserting  a  hypodermic 
needle  into  ."^onie  prominent  part  of  the  latter  and  injecting  a  half  grain  dose  of 
mori)hin.  The  operation  may  be  undertaken  three  or  four  weeks  later.  If  the 
mother's  condition  does  not  demand  the  operation,  the  surgeon  should  wait 
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until  full  fetal  development  before  operating,  but  not  until  spurious  labor 
sets  in. 

The  primar>'  object  of  the  operation  is  the  removal  of  the  fetus,  and  this 
should  be  done,  if  possible,  without  invading  the  peritoneal  cavity.  The 
incision  should  be  one  side  of  the  median  line,  over  the  most  prominent  part 
of  the  sac;  the  latter,  which  is  usually  adherent  to  the  parietal  peritoneum,  is 
incised,  the  fetus  extracted,  and  the  sac  sutured  to  the  abdominal  wound.  The 
latter  is  thoroughly  cleansed  and  packed  with  gauze.  The  sac  is  to  be  kept 
clean  and  drained  until  the  placenta  comes  away.  When  the  fetus  has  been 
dead  for  some  time,  the  placenta  may  be  found  sufficiently  loose  to  come  away 
easily.  The  sac  should  be  drained  in  any  event  and  the  abdomen  tightly 
bandaged  to  prevent  hemorrhage  due  to  removal  of  pressure.  The  sac  should 
not  be  extirpated  except  in  otherwise  uncontrollable  hemorrhage,  when  the 
uterus  should  be  removed  as  well. 

If,  in  the  efforts  of  nature  to  throw  off  the  fetus,  the  bladder  has  been 
invaded  by  suppuration,  this  viscus  should  be  opened,  preferably  from  the 
vagina,  and  the  macerated  fetus  removed  piecemeal.  The  same  may  be  said 
of  the  rectum,  the  anus  being  dilated  for  the  purpose. 

In  cases  of  concurrent  ectopic  and  uterine  gestation  the  rupture  of  the 
pregnant  tube  does  not  necessarily  interfere  with  the  uterine  pregnancy 
(Zinke).  The  ectopic  gestation  should  be  dealt  with  as  in  uncomplicated 
cases,  and  the  uterine  child  saved  if  possible. 

CESAREAN  SECTION 

Thb  is  an  operation  by  means  of  which  the  fetus  is  extracted  by  an  incision 
through  the  abdominal  and  uterine  walls. 

The  indications  for  the  operation  are:   (1)  A  contract eil  pelvis  in  which 
the  passage  of  a   mutilated  fetus   is   imi)ossible.     (2)  When  the   conjugate 
diameter  is  from  2^  to  3  inches,  and  the  child  is  alive  (Lu  sk).   (3)  Perforating 
wounds  of  the  pregnant  uterus  (see  page  366),  and  certain  tumors  of  the  uterus. 
As  between  cesarean  section  and  embrvotomv,  the  former  should  Im?  the 
operation  selected  when  the  child  is  alive.     In  a  ver}-  contracted  pelvis  embry- 
otomy always  sacrifices  the  child  and  is  as  dangerous  to  the  mother  as  cesarean 
section.    There  is,  besides,  a  moral  obligation  imposed  which  forbids  the 
sacrifice  of  a  child  where  it  can  be  saved  without  exposing  the  mother  to  adcli- 
'•ional  risk.    The  operation  should  be  performed  at  the  commencement  of 
Atbor  in  a  nullipara;  in  multiparae  it  may  be  performed  at  full  term  before 
Aabor  sets  in. 

The  Operation. — A  median  abdominal    incision  of   sufficient  length  to 

the  fundus  and  anterior  surface  of  the  uterus  is  made.     An  assistant 

at  once  lx)th  uterine  arteries;   another  holds  back  the  intestines  witli 

laparotomy  pads.      The  fundus  is  incised,  two  fingers  of  the  operator's 

l«ft  hand  are  passed  within  the  uterus,  and  the  opening  rapidly  enlarged  with 

^  hese  as  a  guide.     The  child  and  placenta  are  removed  together  and  passed  to 

^  waiting  assistant.     Contraction  is  secured  by  manual  pressure  of  the  uterus 

^uk!  a  hot  compress.     The  incision  in  the  uterus  is  closed  by  interrupted  sutures 

of  silk,  these  including  the  entire  thickness  of  the  uterine  wall  with  the  exco|>- 

^ion  of  the  mucosa.    The  abdominal  incision  is  closed  with  simple  through- 

and-through  sutures  of  silkworm-gut. 


SECTION  XX 
THE  SURGERY  OF  THE  UPPER  EXTREMITY 


THE  SHOULDER  GIRDLE  OR  PECTORAL  ARCH 

The  skeleton  of  the  pectoral  art^h,  consisting  of  the  clavicle,  the  acromion, 
and  the  anterior  portion  of  the  spine  of  the  scapula,  is  preeminently  exposed 
to  the  influence  of  direct  force.  This  refers  particularly  to  those  portions 
which  lie  immediately  Iwneath  the  skin,  as.  for  instance,  the  middle  third  of 
the  clavicle  and  the  acromion,  the  remaining  portions  being  more  or  less  pro- 
tected by  muscular  coverings.  The  coracoid  process,  though  projecting 
sharply,  is  prolecle<l  by  the  deltoid  and  the  tendons  of  its  attached  muscles. 
The  pectoral  ari'h  is  inlluencod  by  indirect  force  principally  through  the 
medium  of  the  upper  extremity.  With  the  arm  placed  in  the  position  of 
extreme  abduction  further  move- 
ment in  the  same  direction  is 
transferred  to  the  pectoral  arch, 
the  movement  taking  place 
around  an  axis  of  rotation  which 
jMS-scs  from  the  sternal  end  of 
the  clavicle  to  a  point  near  the 
center  of  the  scapula  (Fig.  671). 
This  is  the  only  axis  which  per- 
mits extensive  movements,  its 
point  of  rotation  being  equally 
distant  from  the  edges  and  an- 
gles of  the  scapula.  As  this  axis 
passes  from  in  front  and  inside 
backward  and  outward,  the 
movements  around  it  are  partly 
movements  of  abduction  and 
partly  of  flexion.  Though  the 
movements  of  the  shoulder-joint  are  very  extensive,  yet  they  are  limited,  and 
a  force  iipplieil  to  compel  this  movement  of  combined  al)duction  and  flexion 
may  result  in  driviiiK  the  cljuiclc.  which  is  the  buttress  of  the  pectoral  arch, 
against  the  sternal  joint  surface,  a  liislocation  of  the  sternoclavicular  articu- 
lation or  a  fracture  of  the  clavicle  occurring. 

Indirect  force  is  transferred  to  the  clavicle  in  falls  on  the  external  surface 
of  the  shoulder  with  the  arm  aliductcd.  the  elastic  thoracic  wall,  again.'st  which 
Ihc  arm  rests,  protecting  the  humerus  from  fracture,  the  clavicle  receiving  the 
force  of  the  blow  and  giving  way  at  the  junction  of  the  middle  and  external 

thinl.     This  is  due  (o  the  ^ ^^^  shaped  form  of  the  claricle,  the  outer 
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un-ature  being  somewhat  shorter  than  the  inner.     Dislocation  of  the  sterno- 

ilavicular    articulation    by    this    lateral 

rompression  of  the  pectoral  arch  is  only 

>ccasionslly  obser\'ed. 
Dislocation  of  the  Clavicle.— The 

-lavicle  may  be  dislocated  at  either  its 

icromisi  or  its  sternal  end.     Cases  of  dis- 

ocation  of  both  ends  of  the  clavicle  are  on 

■ecord. 

Dislocation  of  the  acromial  end  of 

Ihe  clavicle  occurs  in  either  an  upward  or 

k  doKTiward  direction.    The  upward  or 

inpra-acromial  dislocation  on  the  acro- 

nion  is  more  common  than  all  the  others 

x>inbined.     The  scapula  is  the  part  that 

a  really  dislocated,   being   driven  away 

rom  the  clavicle  by  a  direct  blow  from 

ibove  downward  or  from  behind  forward 

Hgs.  672  and  673).    The  dislocation  may 

>e  complete  or  incomplete,  this  depend- 

ng  on  whether  or  not  the  coracocl a vi cu- 
lt ligaments    are    preserved.      It   may     '^"''  "'o'rcuivicLE.'^'KosT^v'iKw.'''  *''"" 

iao    be   combined   with    fracture.     The 

j-mptoms  in  complete  dislocation  are  distinctive  and  unmistakable.     There 

(  a  projection  of  the  outer  end  of  the  clavicle  on  the  acromion  with  undue 
prominence  of  the  trapezius  muscle,  a 
tendency  to  incline  the  head  to  the  in- 
jured side,  and  downward,  inward,  and 
forward  displacement  of  the  shoulder; 
there  is  apparent  lengthening  of  the  arm. 
The  patient  cannot  place  the  hand  on  the 
top  of  the  head.  Reduction  is  effected  by 
piilling  the  shoulder  back  and  pressing 
directly  on  the  clavicle.  It  is  usually 
easy,  though  retention  is  always  diffi- 
cult. Of  the  nonoperative  methods, 
Rhoades's  (Fig,  674)  apparatus  is 
the  best.  Those  who  are  compelled  to 
earn  their  living  by  manual  labor  and  in 
whom  there  is  considerable  deformity 
should  be  operated  on  by  suturing.  This 
is  done  by  cutting  down  on  the  displaced 
bone  along  its  posterior  superior  border. 
replacing  it,  removing,  if  necesaan,',  any 
intervening  ligamentous  tissue,  and  re- 
taining the  bone  in  place  by  silver  wire 
sutures  passed  through  holes  drilled  in 
the  upper  margin  of  the  outer  end  of  the 
through  the  acromion  process  (Moore). 


'm.  an. — UrwuiB  Dmuic<iTio;<  or 
lAL  Evp  or  C1.ATIC1.K,     FomtMMiom 


rl»%-tcle,  and  by  corresponding  ones 
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Or  the  X-suture  of  W.  B.  Hopkina  may  be  employed  (Fig,  675).  In 
recent  cases  suture  of  the  ruptured  ligaments  by  open  incision  is  indicated, 
with  preservation  of  the  articulation. 

Downward  or  subacromial  dislocation  ia  very  rare.     It  is  caused  b>' 


direct  force  applied  to  the  end  of  the  clavicle,  as  from  a  blow,  or  by  a  fall  with 
the  shoulder  held  rlRid,  the  ellK)w  striking  on  some  hard  substance.  The 
acromial  end  of  the  clavicle  rests  on  the  capsule  of  the  shoulder-joint  below 
the  acromion.  The  symptoms 
are  characteristic.  Those  are  as 
follows:  absence  of  the  acromial 
end  of  the  clavicle  from  its  nor- 
mal ixisition,  prominence  of  the 
acromion,  and  a  slanting  down- 
ward of  the  outer  third  of  the 
clavicle,  which,  on  l>einR  followed 
by  the  finger  of  the  examiner,  is 
found  to  terminate  in  an  abnor- 
mal situation  below  the  acmmion. 

'" VLVvl,-ii'.;R "uiw^lKATiuN? '""'         "     Abduction  of  the  arm  is  difficult 

and  elevation  almost  impossible. 
.-\ll  inovnnicnts  of  the  arm  are  painful.  Reduction  is  effected  by  drawing  the 
shoulder  liackward  or  outwanl  and  replacing  the  clavicle  by  direct  pressure 
from  below.     It  usually  slays  in  place  after  reposition.    Should  it  not,  there  is 
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not  much  functional  disturbance;  a  new  articulation  forms  at  the  point  where 
the  clavicle  rests  against  the  lower  aurfaee  of  the  acromion. 

Dislocation  of  the  sternal  end  of  the  clavicle  occurs  in  a  foruurd.  an 
upnard,  or  a  backward  direction.  The  forward  dislocation  is  the  most  fre- 
quent; it  may  be  complete  or  incomplete.  The  end  of  the  clavicle  lies  in  fnint 
<rf  and  below  the  sternoclavicular  articulation.  l"he  symptoms  consist  of  a 
prominence  in  front  of  the  sternum,  downward  slantinp  of  the  clavicle  in  the 
inward  direction,  and  depression  and  adduction  of  the  shoulder.  The  acminion 
iBnearerthestemumon  the  injured  side  than  on  the  sound  side.  The  chivicular 
insertion  of  the  stemomastoid  is  rigid  and  stands  out  sharply  and  the  heail  is 
drawn  slifrhtly  toward  the  affected  side  liy  tension  on  this  muscle  (Mr.  G76). 
Movements  of  the  arm  arc  pain- 
ful and  elevation  above  the  hori- 
zontal is  almost  impossible.  The 
dislocation  may  be  compound,  in 
which  case  there  may  be  such 
coincident  injuries  as  fracture  of 
the  neiRhboring  ribs,  or  of  the 
coracoid  or  acromion.  The  in- 
jun*  is  usually  caused  by  a  blow 
or  a  fall,  rarely  by  muscular 
action.  Keductinn  is,  as  a  rule, 
easy,  but  retention  without  su- 
turinj;  is  practically  im[K>i<sible. 
The  surgeon  places  his  knee  be- 
tween the  shoulders  t>chind  and 
draws  the  latter  stronply  back- 
ward. I'ailure  to  reduce  or  retain 
is  not  a  serious  matter  as  far  as 
the  use  of  the  arm  is  concerned. 
If  the  deformity  is  objectionable, 
the  end  of  the  lx)nc  may  lie  su- 
tured in  positiim  or  reaectwl. 

Backward  dislocation  of  the 
sternal  end  of  the  clavicle,  in 
which  the  end  of  the  Iwne  lies 
behind  the  upper  portion  of  the 
3>temum.   in  of   rare   occurrence. 

A  depression  exists  in  place  of  the  head  at  the  sternoclavicular  articulatiiHi. 
The  movements  of  both  the  Jirm  and  the  neck  are  restricted,  with  inclination 
<if  the  head  to  the  injured  side  and  obliteration  of  the  place  of  insertion  of  the 
^emomastoid  muscle.  The  most  im)H)rtant  symptoms  arise  fn>m  pressure 
on  the  trachea,  esophapus.  and  ves.-iels  and  nerves  at  the  root  of  llic  neck. 
These  are  dyspnea,  dysphagia,  weakening  of  the  radial  pulse  from  pn-ssurc  on 
<he  sulK'lavian,  ami  sometimes  brain  symj)toms  fmm  compression  of  the 
«^rotid  artery-  and  the  internal  jugular  and  innominate  veins.  Movrnienls  of 
the  diaphrajirm  may  }w  interfered  with  on  account  of  pres.iure  on  the  phrenic 
*»r\'e.  This  variety  of  dislocation  may  l>e  caused  by  a  blow  applic^I  directly 
on  the  clavicle  in  front,  but  it  is  more  frenuently  due  to  a  force  which  drives  the 


410 


SURGERY  OF  THE  UPPER  EXTREMITY 


shoulder  suddenly  fon?v'ard  and  inward.  Reduction  is  effected  by  forcing  the 
shoulders  backward,  the  surgeon  standing  behind  the  patient  with  his  bent 
knee  between  the  scapulas.  S  a  y  r  e  '  s  dressing  for  fracture  of  the  clavicle 
should  be  applied.  If  retention  is  not  possible  by  this  means  and  pressure 
symptoms  are  present,  the  dislocated  end  of  the  bone  should  be  resect«l. 

Fractures  of  the  Clavicle. — These  are  among  the  most  important  of 
the  injuries  in  this  region.  They  are  relatively  ver>'  frequent,  Malgaigne 
claiming  for  them  one-tenth  of  all  the  fractures.  P  i  t  h  a  estimates  them  at 
one- twentieth.  G  u  r  1 1  *  s  estimate  is  between  one-sixth  and  one-seventh. 
They  may  occur  from  either  indirect  or  direct  violence  and  at  any  age. 
They  are  specially  common  among  children  and  are  oftener  met  with  before 
the  sixth  year.  H  u  1  k  e  claims  that  more  than  half  the  recorded  cases  occur 
in  this  period  of  life.  These  are  usually  incomplete  or  ** green-stick"  fractures. 
Fractures  arising  from  direct  violence  are  very  rare.    They  may  arise  from 

muscular  action,  though  rarely,  as  in  throwing, 
in  mounting  a  horse,  etc.  The  usual  causes  are 
a  fall,  the  victim  striking  on  the  outer  surface 
of  the  shoulder,  and  a  blow  or  thrust.  The 
bone  usually  gives  way,  under  these  circum- 
stances, at  its  weakest  point,  namely,  the  junc- 
tion of  the  inner  or  greater  cur\'e  with  the  outer 
or  lesser  curve,  where  its  diameter  is  the 
smallest.  The  fracture  is  almost  alwaj'S  ob- 
lique at  this  point.  Those  situated  at  the 
outer  third  are  usuallv  from  direct  violence, 
are  almost  alwavs  transverse  and  mav  be  com- 
minuted.  Compound  fractures  of  the  clavicle, 
fractures  of  both  clavicles,  as  well  as  fractures 
situated  at  the  inner  third  of  the  bone,  are  so 
rare  as  to  be  clinical  curiosities. 

The  symptoms  of  fracture  of  the  clavicle 
are  (1)  the  peculiar  attitude  of  the  patient  (Fig. 
677) ;  (2)  the  typic  displacement  of  the  frag- 
ments. The  shoulder  droops  and  is  thrown 
slightly  forward.  The  patient  throws  his  head 
toward  the  injured  side  in  the  attempt  to  relax 
the  tension  on  the  sternomastoid  muscle,  which  is  attached  to  the  inner  frag- 
ment in  the  common  variety.  At  the  same  time  he  supports  the  forearm  with 
his  other  hand  and  rests  it  against  the  chest  wall.  The  point  of  the  shoulder 
is  thrown  forward  l)v  the  action  of  the  serratus  magnus  carr}'ing  the  scapula 
forward.  In  the  displacement  of  the  fragments  in  fractures  as  usually  met 
with,  namely,  those  of  the  middle  third,  the  action  of  the  subclavius  muscle 
drags  the  outer  fragment  inward,  the  weight  of  the  arm  and  the  action  of  the 
pectoralis  major  nmscle  drags  it  downward,  and  the  action  of  the  sterno- 
mastoid drags  the  inner  fragment  upward.  This  results  in  shortening  of  the 
bone,  anguhir  deformity,  and  overriding  of  the  inner  fragment.  In  incom- 
plete fractures  tlic  deformity  is  slight;  in  those  in  which  the  periosteum 
is  untorn  it  is  not  so  typic.  Displacements  of  the  fragments  in  fractures  at 
tlie  outer  third  depend  on  the  extent  of  the  coincident  injur\^  to  the  f)eriosteum 


Fia.   677. — ATTiTt^DE     or     Patient 
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and  ligaments.  In  well-marked  instances  the  overriding  of  the  fraf^nients  is 
replaced  by  a  marked  angular  deformity,  the  weight  of  the  arm  drsigping 
the  acromial  fragment  downward,  while  the  trapezius  muscle  ele\'ates  the 
sternal  fragment. 

Pressure  on  the  fragments  and  movements  of  the  arm  in  eliciting  crepitus 
produce  pain  in  fractures  of  the  clavicle.  The  diagnosis  can  usualh'  be  rc;i(!il\' 
made  by  the  attitude  of  the  patient  and  the  verj'  apparent  deformity  of  tlie 
cla\'icle.  \Vhere  the  latter  is  not  marked,  the  symptom  of  tenderness  on  pres- 
sure at  a  single  point,  in  connection  with  the  histor\-  and  the  attitude,  will  suffice. 

The  prognosis  is  good.  The  bone  unites,  as  a  rule,  though  there  is  alwiiys 
more  or  less  irregularity  of  the  contour,  and  some  shortening. 

Treatment. — In  a  child  with  slight  or  no  displacement  a  slin^  for  the 
forearm  worn  for  three  weeks  is  sufficient.  The  rule  laid  ddwn  in  t  he  t  rcat  iiicnt 
of  green-stick  fractures  elsewhere,  namely,  that  these  should  be  first  subjected 


E    pLtBTEB    DbcMINC 


forcible  pressure,  under  an  anesthetic,  if  necessary-,  to  restore  the  s\iiuiiotry 
the  bone,  is  not  to  be  applied  here.  This  is  unneccs.-^ary,  as  well  as  iinpructi- 
'-jle.  in  cases  of  green-stick  fracture  of  the  clavicle.  In  an  adult  with  slight 
epUcement  the  V  e  1  p  e  a  u  bandage  is  efficient.  In  the  majorily  of  cases. 
K^ei-er,  the  \'  e  1  p  e  a  u  bandage  is  far  inferior  to  the  Sayre  dressing  (I"ig, 
S).  which  fulfils  the  indications  of  replacement  and  retention  in  an  adniirable 
Miaer.  Two  pieces  of  rubber  adhesive  plaster,  each  about  three  inches  wide 
■  long  enough  to  encircle  the  chest  about  one  and  a  half  times,  arc  rc(|uire<l. 
^  first  piece  grasps  the  injured  arm  between  the  l>end  of  the  clliow  and  the 
I  Uin  a  loop  (Fig.  678.  A),  while  the  remainder  of  the  strip  is  drawii  across 
back  around  to  the  front  of  the  chest  and  thence  to  the  middle  of  the  back. 
"  ulion  of  this  strip  is  that  of  a  fulcrum;  it  steadies  the  arm  in  a  position 
*^  the  elbow  thrown  back  and  the  shoulder  thrown  forward.  When  the  arm 
thrown  forward,  it  serves  as  a  lever  acting  ap;ainst  the  loop  of  the  first 
18  a  fulcrum  (Fig.  678,  B),  and  as  the  elbow  is  brought  fonvani  and 
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inward  (over  the  chest  wall)  the  point  of  the  shoulder  is  pried  backward  and 
outward,  carrying  the  outer  fragment  with  it.  This  results  in  as  perfect  reduc- 
tion of  the  deformity  as  can  be  obtained  without  section  of  the  clavicular  inser- 
tion of  the  stemomastoid  or  the  wiring  of  the  fragments.  A  few  turns  of  a 
canton  flannel  roller  around  the  arm  before  the  application  of  the  loop  will 
prevent  excoriation  of  the  skin  at  this  point. 

In  cases  in  which  the  fragments  cannot  be  brought  into  coaptation  because 
of  the  presence  of  interposed  muscular  tissue,  they  may  be  sutured  with 
kangaroo  tendon,  chromicized  catgut,  or  silver  wire,  after  the  fragments  have 
been  cleared  and  drilled. 

Complications  in  fractures  of  the  clavicle  are  rarely  observed.  Excep- 
tionally, and  in  cases  of  comminuted  fracture,  the  brachial  plexus,  the  sub- 
clavian artery  and  vein,  and  the  lungs  have  been  injured. 

If  other  injuries  are  sustained  at  the  same  time  and  the  patient  is  compelled 
to  lie  in  bed,  no  dressing  need  be  applied.  The  recumbent  prone  position  fulfils 
all  the  indications. 

Tumors  of  the  Clavicle. — Tumors  of  the  clavicle  are  practically  limited 
to  syphilomas,  which,  on  the  supervention  of  suppuration,  produce  caries. 
The  latter,  if  near  the  sternal  end,  may  extend  to  the  sternoclavicular  articu- 
lation and  result  in  destruction  of  this  joint.  The  local  and  general  therapeutic 
measures  employed  in  syphilitic  lesions  elsewhere  are  alike  applicable  to  these 
manifestations  of  the  disease. 

Sarcoma  of  the  clavicle  is  observed  only  exceptionally.  It  usually  origi- 
nates near  the  middle  of  the  bone.  Central  sarcoma  usually  arises  near  the 
sternal  extremity.  Excision  of  the  entire  clavicle  has  been  performed  and  is 
the  only  justifiable  operative  resource  in  this  class  of  cases. 

THE  SCAPULA 

Fractures  of  the  Scapula.— These  are  very  rarely  observed.  The 
mobility  of  the  bone  and  its  covering  of  thick  muscular  structures  protect  it 
against  injur}\  These  latter  act  as  a  ^'buffer,"  and  a  crushing  blow  sufficient 
to  fracture  the  unprotected  scapula  is  usually  transferred  to  the  elastic  chest 
wall  underneath,  a  fracture  of  the  ribs  resulting.  The  following  forms  have 
been  observed:  (1)  fractures  of  the  acromion;  (2)  fractures  of  the  coracoid 
process ;  (3)  fractures  of  the  neck  of  the  scapula ;  (4)  fractures  of  the  body  of 
the  scapula. 

Fractures  of  the  acromion  are  the  most  common  of  the  fractures  of  the 
scapula.  They  arise  almost  exclusively  from  direct  violence  by  blunt  force 
applied  from  above,  separating  the  point  of  the  acromion  process  and  displacing 
it  downward  against  the  head  of  the  humerus.  Exceptionally  they  may  arise 
from  muscular  action  in  forcible  elevation  of  the  arm.  Under  these  circum- 
stances the  action  of  the  deltoid  and  the  weight  of  the  arm  tend  to  drag  the 
fragment  downward.  The  displacement  is  rarely  considerable  in  any  case,  the 
action  of  the  trapezius  serving  to  counteract  it.  The  line  of  fracture 
runs  either  obliquely  or  transversely,  but  this  is  exceedingly  difficult  to  make 
out.  There  is  pain  on  attempting  to  elevate  the  arm,  and  tenderness  at 
the  site  of  fracture,  with  crepitus,  on  palpation.  The  latter  can  be  best 
elicited  by  pushing  the  arm  up  and  down. 
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The  treatment  consists  in  placing  the  arm  in  a  sling  and  bandaging  it 
to  the  side  of  the  chest  with  a  folded  cotton  compress  between.  Bony  union, 
when  it  takes  place,  follows  in  from  three  to  four  weeks.  The  fragments 
frequently  unite  by  connective  tissue,  pseudarthrosis  resulting,  in  which  case 
the  patient  can  raise  the  arm  only  to  the  horizontal.  If  the  disability  is  con- 
siderable, suturing  may  be  resorted  to,  in  which  case  the  incision  will  invade 
the  subdeltoid  and  subacromial  bursa.  The  disability  is  rarely  sufficient  to 
justify  suturing. 

Fractures  of  the  Coracoid. — These  usually  occur  in  connection  with  some 
other  injuries,  as,  for  •  instance,  with  fracture  of  some  other  portion  of  the 
scapula.  When  occurring  alone,  they  arise  from  muscular  action,  the  fore- 
arm being  strongly  extended,  the  entire  arm  attempting  a  forcible  movement. 
They  may  be  produced  by  the  strong  impact  of  the  head  of  the  humerus  in 
dislocation.  If  the  coraco-acromial  ligament  is  ruptured,  the  coracoid  is 
displaced  downward  and  inward  by  the  action  of  the  biceps,  the  coracobra- 
chialis,  and  the  pectoralis  major  muscles.  Crepitation  is  rarely  obtained.  The 
diagnosis  may  be  made  by  Hueter's  test  movement,  i.  e.,  when  the  hand 
is  placed  in  the  supine  position  and  the  patient  flexes  the  arm,  pain  will 
be  felt  at  the  site  of  the  coracoid.  The  same  movement  with  the  hand  in 
pronation  is  painless.  This  depends  on  the  fact  that  when  flexure  of  tlie 
forearm  takes  place  with  the  hand  prone  the  biceps  is  prevented  from  acting  as 
a  flexor  unless  it  can  first  act  as  a  supinator  by  rolling  the  radius  into  supina- 
tion, and  therefore  the  coracobrachialis  acts  by  drawing  the  humerus  forward 
and  inward  and  flexes  it  while  the  brachialis  anticus  performs  the  flexion,  tlie 
coracobrachialis  also  assisting  in  flexion.  With  the  hand  supine  the  flexion  is 
performed  by  the  biceps,  the  coracobrachialis  not  acting,  and  the  patient 
involuntarily  refraining  from  bringing  into  use  the  short  head  of  the  biceps, 
producing  the  flexion  by  the  long  head  alone,  which  is  not  attached  to  tlie 
coracoid  process.  With  the  hand  pronated  and  supinateil  on  one's  own 
person  one  may  demonstrate  this  action  of  the  biceps  in  flexion  as  well  as  that 
of  the  coracobrachialis.  This  sign  will  also  be  present  in  contusions  and  ru|>- 
tures  of  the  muscle,  but  the  pain  will  not  necessarily  be  felt  at  the  coracoid 
process.     It  is  also  observed  in  rupture  of  the  long  head  of  the  biceps. 

Fracture  of  the  coracoid  process  is  treated  by  fixation  of  the  arm  to  tlie 
thorax,  with  the  forearm  flexed  and  the  arm  adducted.  The  union  is  fibrous 
but  no  disability  results. 

Fractures  of  the  Neck  of  the  Scapula. — These  are  divided  into  (1)  frac- 
tures of  the  glenoid  cavity;  (2)  fractures  of  either  the  anatomic  or  the  surgical 
neck.  Fracture  of  the  anatomic  neck,  i.  e.,  that  compact  constricted  portion  of 
the  bone  just  behind  the  glenoid  fossa,  is  ver}'  rare  and  cannot  be  distinguished 
clinically  from  fracture  of  the  surgical  neck.  The  line  of  fracture  of  the  latter 
usually  runs  from  the  suprascapular  notch  obliquely  downward  to  a  i)oint 
below  the  glenoid  cavity.  In  this  case  the  fragment  carries  with  it  the  coracoid 
process.  Rarely  the  line  of  fracture  passes  outside  the  base  of  the  coracoid, 
and  below  it  and  the  upper  limit  of  the  glenoid.  The  diagnosis  is  often  con- 
fused because  of  the  appearance  of  the  extremity,  which  resembles  that  of 
dislocation  of  the  humerus  into  the  axilla,  with  its  flattened  shoulder,  prominent 
acromion,  and  a  distinct  deviation  of  the  arm  toward  the  axilla.  On  the  other 
hand,  the  facts  that  both  active  and  passive  movements,  though  painful. 
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are  possible,  crepitus  obtainable  by  movements,  the  deformity  easily 
reducible  by  simply  pushing  the  arm  in  an  upward  direction,  and,  finally,  that 
the  deformity  returns  as  soon  as  the  upward  pressure  is  released,  at  once 

remove  the  possibility  of  error. 

The  treatment  in  cases  in  which  the  displacement  is  slight  consists  in  apply- 
ing a  V  e  1  p  e  a  u  bandage  (page  691).  \\Tiere  the  deformity  is  considerable 
and  not  easily  reduced,  the  reposition  should  be  done  under  an  anesthetic, 
a  wedge-shaped  cushion  of  cotton  placed  in  the  axilla  to  maintain  the  fragment 
in  place,  and  a  plaster-of-Paris  V  e  1  p  e  a  u  applied.  Bony  union  always  takes 
place,  and  the  movements  of  the  arm  are  in  large  measure  restored.  £levation 
of  the  arm  and  rotation  may  be  more  or  less  impaired  for  a  time. 

Fractures  of  the  body  of  the  scapula  result  from  direct  violence.  They 
are  either  simple  fissures  or  fractures  without  essential  displacement,  except 
in  cases  in  which  the  line  of  fracture  runs  transversely  and  at  the  lower  angle. 
In  such  a  case  the  lower  fragment  will  be  drawn  upward  and  forward  by 
the  serratus  magnus  and  teres  major  muscles.  The  treatment  consists  in 
placing  the  arm  in  a  sling  and  fastening  the  arm  and  scapula  to  the  chest 
wall  by  a  water-glass,  or  plaster-of-Paris  bandage.  Bony  union  takes  place 
promptly.  There  may  be  some  overriding  of  the  fragments  but  there  is  no 
disturbance  of  function.  Abscesses  readily  form  in  compound  comminuted 
fractures. 

Gunshot  Wounds  of  the  Scapula. — These  have  a  special  importance 
from  the  fact  that  they  are  usually  accompanied  by  extensive  splintering, 
particularly  when  they  occur  at  the  brittle  middle  portions  of  the  bone.  Sup- 
puration easily  takes  place,  which  extends  by  preference  into  the  extensive  con- 
nective tissue  between  the  subscapular  and  the  serratus  magnus,  and  between 
the  latter  muscle  and  the  thoracic  wall.  The  resulting  septic  and  pyemic  con- 
ditions must  be  met  by  adequate  drainage,  which  must  be  secured  by  removal 
of  the  splinters  and  perhaps  by  partial  resection  of  the  scapula.  There  is  ver\' 
slip:ht  disturbance  of  function  resulting  from  these  operations,  except  that  which 
arises  from  the  cicatricial  tissue  which  forms  between  the  scapula  and  the  chest 
wall.  Persistent  hiccough  was  observed  by  P  i  t  h  a  in  suppuration  of  the 
scapular  region.  This  peculiar  symptom  is  explained  by  the  fact  that  the 
suprascapular  and  phrenic  nerves  have  their  origin  close  together  at  the  cervical 
plexus,  the  spasmodic  movements  of  the  diaphragm  being  produced  by  the 
irritation  of  the  suprascapular  nerve. 

Dislocation  of  the  lower  angle  of  the  scapula,  so  called,  has  been 
thought  to  be  due  to  the  slipping  of  the  bone  from  under  the  latissimus 
dorsi  by  the  same  mechanism  which  produces  dislocation  of  the  shoulder  in 
forced  abduction,  the  force,  however,  expending  itself  on  the  scapula.  It  is 
now,  however,  believed  to  be  due  to  paralysis  of  the  serratus  magnus,  the 
bone  being  acted  on  by  the  trapezius,  pectoralis  minor,  levator  anguli  scapulae, 
and  riiomboid  muscles.  The  treatment  includes  electricity  and  massage  of  the 
affected  serratus  magnus  and  the  deep  injection  of  strychnin. 

Sarcoma  of  the  scapula  and  its  immediate  environment  springs  either 
from  the  superimposed  soft  parts,  from  the  periosteum,  or  from  the  medullary- 
structure  of  the  bone.  The  last  form  originates,  in  most  instances,  from  the 
medullary  tissue  of  the  neck  of  the  scapula,  or  at  the  coracoid  process,  while 
the  first  two  usually  spring  from  the  margins  and  surface  of  the  scapula.     These 
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two  fonns  can  scarcely  be  separated  clinically,  for  the  reason  that  their  mobility 
on  the  bone  itself  cannot  be  recognized.  In  a  fortunately  early  case  there 
is  a  possibility  of  excision  of  the  scapula,  but  the  instances  must  be  few  and  fur 
between  in  which  such  a  course  would  not  be  followed  by  recurrence.  The 
sarcomas  springing  from  the  periosteum  and  from  the  medullar>'  tissue  of  the 
bone  demand  complete  removal  of  the  scapula.  Sarcomas  in  this  bono  fre- 
quently attain  a  large  size  and  are  the  seat  of  extensive  chondrification  and 
ossification.     The  spindle-celled  species  predominates. 

Excision  of  the  scapula  for  sarcoma  is  to  be  performed  without  prescna- 
tion  of  the  periosteum  coverings.  Langenbeck's  incision  extends  from 
the  tip  of  the  acromion  to  the  superior  angle  of  the  bone,  and  thence  along 
the  vertebral  border  to  the  inferior 
angle.  The  following  plan  gives 
rather  more  room  than  Langen- 
beck's. It  consists  of  two  longi- 
tudinal and  a  transverse  incision. 
The  first  incision  is  carried  along  the 
vertebral  border  from  the  upper  to 
the  lower  angle  of  the  bone.  The 
second  commences  at  the  acromion 
and  follows  the  direction  of  the  axil- 
larj'  border  for  nearly  one-half  of  the 
distance  to  the  lower  angle,  or  just 
below  the  point  of  insertion  of  the 
scapular  or  long  head  of  the  triceps. 
These  two  incisions  are  connected 
by  a  transverse  incision  which  com- 
mences at  the  termination  of  the 
second  and  crosses  the  spine  of  the 
scapula  to  join  the  first  (Fig.  679; 
Re  id).  After  the  cutaneous  Haps 
have  been  turned  back  the  muscles 
which  fix  the  scapula  to  the  trunk  are 
separated,  namely,  the  trapezius  and 
deltoid  from  the  spine  and  the  acro- 
mion, the  omohyoid  from  the  upper  j..^^  67» -exciwos  ok  thk  stapvla 
border,  the  rhomboid  and  the  levator  i,  Reid'g  iucuiun;  2.  Lsnaeniwcka  incixion. 
anguli    scapulae   from   the  vertebral 

bonier,  and  the  teres  minor  and  teres  major  from  the  outer  border  and  Ihe 
lower  angle.  The  scapula  is  now  sufficiently  loosened  to  be  lift«l  at  ilw  inner 
border,  when  the  serratus  magnus  and  the  subscapularis  are  divided.  The 
joint  capsule  is  now  freelj'  opened  above  and  the  insertions  of  the  supru- 
Bpinatus  and  the  infraspinatus  divided  at  the  greater  tul>erosity.  The 
armmioclavicular  joint  is  now  opened,  the  scapula  is  rotated  outward,  the 
division  of  the  capsule  completed  and  the  biceps  and  triceps  tendons  sepa- 
rtted  at  the  edge  of  the  glenoid  canity.  Finally,  by  cutting  away  the  coracoid 
iiuertions  of  the  pectoralis  minor  and  the  coracobrachialis  the  bone  comes 
iway.  The  posterior  scapular  arterj*  is  tied  at  the  vertebral  bonier  an<i 
uf^jer  angle,  and  the  suprascapular  as  the  trapezius  and  deltoid  are  separated. 
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The  dorsalis  scapulae  branch  of  the  subscapular  is  secured  by  double  ligation 
where  it  winds  around  the  inner  edge  of  the  bone  beneath  the  teres  minor. 

The  remains  of  the  capsule  should  be  sutured  to  the  muscles  and  the  head 
of  the  humerus  approximated  to  the  inferior  surface  of  the  acromial  end  of  the 
clavicle.  There  is  no  advantage  in  retaining  the  glenoid  cavity  by  sawing 
across  the  neck  of  the  scapula  in  the  operation,  even  if  this  were  permissible, 
as  in  the  case  of  benign  tumors,  for  the  reason  that  the  mortality  is  not 
diminished,  or  the  usefulness  of  the  extremity  increased  by  such  a  course. 


THE  SHOULDER.  JOINT 

Injuries  of  the  Shoulder-joint.— Gunshot  wounds  of  the  shoulder- 
joint  are  not  rare,  on  account  of  the  prominence  and  exposure  of  this  r^ion  of 
the  body.  The  missile  almost  invariably  makes  either  a  furrow,  injuring  the 
head,  tubercles,  and  joint  surface,  or  a  channel,  passing  through  the  head,  and 
producing,  in  case  of  the  old-fashioned  bullet,  excessive  splintering.  In  the  case 
of  the  modem  small-bore  hard  bullet  with  high  velocity  the  channel  is  clean-cut, 
like  the  passage  bored  by  a  machine  auger  through  a  piece  of  hard  wood.  In 
the  splintered  wounds  of  the  surgical  neck  or  adjacent  portions  of  the  shaft  of 
the  humerus,  the  bullet  may  inflict  damage  on  the  thick  cortical  lamella. 
Fissures  from  the  fracture  frequently  extend  into  the  joint  capsule  and  into  the 
head  of  the  humerus.  These  injuries  are  very  dangerous,  septic  conditions 
supervening  rapidly  with  hyi)eracute  suppurative  inflammation  within  the 
joint,  accompanied  with  high  fever.  With  the  M  a  u  s  e  r  or  other  missiles  of 
its  class  there  may  be  but  a  low  grade  of  inflammation  with  scarcely  any 
reaction.  During  the  Greco-Turkish  War  I  saw,  through  the  courtesy  of 
Professor  1)  j  m  i  1  Pasha,  Surgeon-General  of  the  Turkish  army,  a  number 
of  cases  of  gunshot  wounds  of  the  shoulder  in  which  there  was  practically  no 
suppuration ;  the  same  experience  was  repeated  in  the  Spanish-American  War. 
In  cases  of  suppuration  about  the  joint,  in  which  there  is  any  doubt  as  to  the 
involvement  of  the  articulation,  pressure  may  be  made  from  the  direction  of 
the  axilla  to  test  the  sensitiveness  of  the  joint. 

While  complicated  injuries  of  the  shoulder-joint  are  rare  in  civil  life,  yet 
this  part  of  the  body  possesses  a  special  interest  for  the  surgeon  because  of 
the  uncomplicated,  though  serious  injuries  to  which  it  is  subject.  There  are 
three  groups  of  these,  namely,  (1)  contusions  with  simple  hemorrhage  into 
the  joint;  (2)  dislocations;  (3)  fractures  of  the  bones  comprising  the  joint, 
including  the  anatomic  neck  of  the  humerus,  fractures  of  which  sometimes 
involve  the  surgical  neck  and  the  greater  and  lesser  tuberosities. 

By  the  term  simple  hemorrhage  is  meant  hemorrhage  within  the  joint 
from  contusions  of  the  capsule.  This  may  be  felt  as  a  fluctuating  swelling  at 
the  anterior  and  posterior  edge  of  the  deltoid  muscle.  It  is  not  to  be  con- 
founded with  that  which  accomi)anies  dislocations  and  fractures.  The  treat- 
ment consists  in  the  application  of  ice-bags  or  ice  compresses,  and  a  supporting 
bandage.  The  blood  is  usually  rapidly  absorbed.  Permanent  synovial  efifu- 
sion  is  rare  and  suppuration  scarcely  ever  occurs  after  such  an  injur}'. 

Dislocations  of  the  Shoulder^joint. — These  constitute  rather  more  than 
50  per  cent  of  all  the  dislocations  observed  in  the  body.    The  comparative 
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frequency  of  these  injuries  arises  from  the  slight  depth  of  the  glenoid  cuvity  and 
from  tilt'  fact  that  the  latter  incloses  only  about  three- fourths  of  the  head  of 
the  humerus,  from  the  slight  solidity  which  the  joint  possesses,  its  free 
mobility,  and  finally  the  absence  of  external  supporting  structures  to  the 
lower  and  inner  capsular  wall  of  the  joint.  In  certain  movements  of  (he 
shoulder-joint  the  long  lever  of  the  arm  is  efficient  in  producing  dislocation. 
as,  for  instance,  that  of  superabduction  of  the  arm.  The  only  Ixmy  check  to 
the  various  movements  of  the  arm.  viz.,  flexion,  extension,  alxluction,  ail- 
duction,  and  internal  and  external  rotation,  occurs  wlicn  llie  cartila!;ino\is 
hriin  of  the  glenoid  cavity  comes  in  contact  with  the  furrr 
neck  of  the  humerus.  The  humerus  may  be  displaeetl  i 
following  <lirections: 


V  of  tlie  anar<inui- 
1  any  one  of  ihe 


Anterior 
Dnn-iiwuj 


f    SU1>F1 


Subrlavicular  (supracoropoiil, 
I   AxiUary 

I  Ftul>tcIenoi[l  (ererta) 

Piisteriiir Relrcigleiioiil  (siilisi>itnnis, 


Subcoracoid    Dislocations. — These    embrace    three-fourths    of    al!    the 
slioulder-joint  dislocations.    They  may  result  from  direct  force,  by  the  driving 
of    the  head  of  the  humerus  forward  and  inwanl.  but  in  the  great  nuijorily 
of    c-sises  thoy  are  caused  by  falls  on  the  hand  or 
elbow,  with  the  ann  in  a  position  of  superabduc- 
t  joti . 

1-Ixtreme  physiologic  displacement  of  the  arm 
from  the  thoracic  wall  constitutes  combined  ab- 
duct ion  and  flexion,  the  former  prevailing. 
Traxiinatic  exaggeration  of  this  movement  may 
bo  siijipeally  coa-fifhTeti.  however,  as  suixrab- 
*luc-t  i*m.  The  deepest  portion  of  the  furrow  a( 
tho  £&natomic  neck  is  crowded  against  the  upi)cr 
*^1k«*  «f  the  glenoid  cavity,  the  head  of  the  Iwine 
5'»0'V"*>?i  on  the  greater  tubero-sity  as  a  center  and 
**  f*»roeii  against  the  weakest  portion  of  the  joint 
*'*P*<uIe.  1.  ('.,  the  lower  and  internal  capsular  wall, 
^'■^i*'Ji  gives  way.  the  head  passing  into  the  axil- 
'^■^"  oavity  thnmgh  the  resulting  fissure.  The 
*tiMl«:koitting  force  is  now  exhausted  and  a  secon- 

*  *'^"     movement  of  adduction   takes  place,  not.     ''''cATioi  ovTii'rjii'M'KK'"' 
V^^^'^^ver.  on  the  axis  passing  through  the  head  of 

~    "Umerua,  as  under  normal  conditions,  but  around  an  axis  situaleil  at  i 


the 


^'*^1  of  the  still  intact  portions  of  the  capsular  ligament,  namely,  the  ui>pcr  and 

''^^'^lal  portions.     In  this  movement  the  elbow  falls  in  the  direction  of  the 

*^^«l  chest  wall,  and  the  head  of  the  Ixine  rises  from  the  axillary  cavity  and 

.  '^'^^ily  rcst.-i  beneath  the  coracoid  process  of  the  scapula.    Complete  adduction 

T*>^vente*i  by  the  still  intact  but  overstretched  portions  of  the  joint  cajx-jule. 

■  dissections  of  recent  eases  of  this  dislocation  reveal  the  head  of  the  humerus 

■"^iiiE against  the  neck  of  the  scapula:  in  some  instances  it  is  buried  in  the 

"^r^  of  the  sul>scapularis  muscle,  which  is  usually  more  or  less  torn.     The 

^''^^  vessels  and  ner^•e8  as  they  issue  from  the  lower  edge  of  the  pectoralis 
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minor  to  pass  through  the  axillarj-  cavity  to  the  arm  are  deeply  placed  at  the 
inner  surface  of  the  dislocated  head.  Occasionally  the  long  head  of  the  biceps 
is  twisted  around  the  surgical  neck  of  the  humerus.  More  frequently,  however. 
this  is  either  ruptured  or  passes  obliquely  from  the  point  of  the  glenoid  ca\-ity 
to  the  arm. 

The  diagnosis  is  often  made  by  inspection  aione  (I-ig.  681).  The  arm  Is 
seen  to  be  slightly  abducted;  in  recent  cases  the  patient  instinctively  supports 
it  in  thi.s  position.  The  contour  of  the  shoulder  is  flattened  above  and  a 
depression  exists  below  the  acromion.  The  globular  shaped  head  in  its 
abnormal   position   is  visible  in  front.      Excessive  extravasation  may  mask 


By  palpation  the  head  of  the  humerus  is  felt  in  its  abnormal  posilion.  IC^ 
doubt  as  to  its  identity  exists,  rotation  of  the  arm  will  cause  the  head  to  roll  ocr~: 
the  finger.  Mobility  is  restricted  in  a^Li 
directions;  the  head  impacted  in  th  -  . 
space  bounded  by  the  scapula,  the  rora^^ 
coid  process,  and  the  chest  wall,  canno^cir 
be  moved  without  excessive  pain.  Comc^j 
plete  adduction  is  impossible.  With  th.^ — : 
hand  placed  on  the  opposite  shoulder  f 
will  be  found  impossible  to  bring  th^r-i 
elbow  of  the  affected  arm  to  rest  on  th^- J 
chest  wall.  Slight  abduction  can  b*^J 
made. 

Symptoms  arising  from   pressure  o:«=i 
the  brachial  plexus  are  quite  constantly  i 
present.     Tingling  sensations  and  numtc^ 
ness  are  felt  in  the  finger-tips ;  spasmodi.K   ~ 
or  convul.sive  movements  may  attack  th-^ 
muscles  of  the  forearm  and  fingers.    Ir 
case  of  long- continued  or  great  prcj^sure^ 
or  rupture  of  a  nerve-trunk,  paresis  o*" 
paralysis  in  the  distribution  of  the  latte-*? 
Fio    881  —  si.BfORAcoiD   DiBLog*TioH  OF      ^'^  ^  prc^Ht.  lulems  of  the  extremil^ 
THL  HiMtBUH.  arises  from  pressure  on  the  axillary  vei* 

and  lymph-channela.  The  vein  may 
ruptured  and  gi\-c  rise  to  a  large  extravasation  of  blood.  The  arten',  how-  '^ 
ever,  is  more  fretjuDntly  conipres.sed  or  injured.  Paralysis  of  the  deltoiA-:^ 
muscle  is  .sometimes  present  as  a  result  of  injury  of  the  circumflex  ner\e. 

The  Reduction  of  Subcoracoid  Dislocation. — The  physiologic  methods  of*  * 

reduction  of  dislocation  of  the  shoulder  will  only  be  considered  in  this  conncc ■' 

tion.  The  method  liy  extension  alone,  as  well  as  that  of  Sir  Astley  '• 
C  o  o  p  e  r  by  means  of  pre.ssure  with  the  heel  in  the  axilla  and  extension  com-  "" 
bined,  is  now  \-cr\-  generally  abandoned. 

The  method  by  simple  manipulation  involves,  in  all  probability,  the  same 
maneuver  as  that  employed  b\'  A  b  e  r  n  e  t  h  y  .  which  he  calle<l  "  reduction  by 
strategj-."  The  methoii  is  usually  known  as  that  of  M  o  t  h  e  ,  though  it  was 
recommen<lcd  in  the  last  century  by  White.  The  patient  is  placed  in  a  chair 
or  laid  on  a  hani  mattress.     A  strong  towel  is  passed  around  tlie  cla^^cle, 
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scapula  and  shoulder,  its  two  ends  meeting  in  a  downward  direction,  where  they 

are  firmly  held  by  an  assistant.     A  second  towel  embraces  the  thorax  and  is 

secured  on  the  healthy  side.     With  this  fixation  complete  all  movements  made 

for  the  purpose  of  reduction  affect  principally  the  humerus  itself.     The  arm 

is  now  brought  into  the   position  of  superabduction,  the  original   position 

assumed  when  the  accident  occurred.     With  one  hand  making  traction  in  the 

direction  of  superabduction,  the  other  makes  pressure  against  the  head  of  the 

bone  and  moves  it  in  the  direction  of  the  axilla  and  glenoid  cavity.     The  arm 

i.s  now  firmly  adduct^  against  the  operator's  fist  held  in  the  axilla  (B  r  u  n  s), 

the  hcvui  of  the  humerus  sliding  into  the  glenoid  cavity.     In  recent  cases  this 

i.s  announced  by  a  distinct  and  characteristic  sound  or  snap.     The  restoration 

of  the  contour  and  normal  movements  of  the  shoulder  will  follow  reduction. 

Simon's  Method. — This  is  known  as  the  pendulum  method.     The  patient  is 
place*  1  on  the  floor  or  on  a  very  low  mattress.     The  surgeon  stands  on  the  dis- 
€?ii?^d  side,  on  a  chair,  and  draws  the  abducted  arm  upward.     The  entire  weight 
of  the  patient's  body  hangs  on  the  luxated  joint  and  extends  the  superal> 
cluctetl  arm.     Reduction  is  sometimes  accomplished  in  this  manner.     In  some 
^-xAses  the  surgeon  grasps  the  patient's  arm,  while  an  assistant  holds  the  legs 
>f   the   patient  so  that  he  is  literally  suspended.     The  mechanism  of  the 
luction  by  S  i  m  o  n '  s  method  is  practically  the  same  as  that  by  M  o  t  li  e  '  s  , 
|;^uEt  fewer  assi.<5tants  are  recjuired. 

Schinzinger's  Method. — The  patient  is  laid  on  a  hard  table.  The  elbow 
i*;*  \)ent  at  a  right  angle  and  rotated  strongly  outward,  the  forearm  ])eing 
^KT  Aploye<l  as  a  long  lever.  When  rotation  is  nearly  complete,  the  arm  is  forced 
in  nn  upward  direction,  the  manipulation  ending  with  an  inward  rotation  of  the 
ar"T  XI.  the  head  of  the  bone  passing  into  the  glenoid  cavity.  The  great  leverage 
of  :»1t  ained  by  the  forearm,  in  this  method,  in  rough  or  unskilful  hands  has  led 
t€>  'f'racture  of  the  surgical  head  of  the  humerus.  The  upper  part  of  the  cap- 
?«ixl«.^  and  the  conu*obrachial  ligament  are  not  so  completely  relaxed  as  in 
ch  e  r  '  s  method. 
ICocher's  Method. — This  is  a  modification  of  Schinzinger's  method. 
Tl-»^3?"  patient  is  placed  in  the  dorsal  position  on  a  table.  The  arm  is  grasped 
^e  the  ellww-joint  by  one  hand,  the  forearm  is  flexed  at  a  right  angle  to  the 
1  .  and  the  tendency  to  abduction  is  overcome  by  forcing  the  arm  against  tlie 
•=^1  wall.  While  making  traction  (in  accomplishing  which  an  assistant. 
<iing  near  the  patient's  head  and  forcing  the  arm  in  a  downward  direction 
sping  it  ju.st  l)elow  the  shoulder-joint,  may  \>e  very  useful),  the  entire 
»mity  is  rotated  strongly  outward  until  the  forearm  points  laterally  and 
f  )alni  of  the  hand  looks  directly  forward  (Kig.  682).  The  arm,  still  niain- 
li  in  mtation  and  drawn  strongly  downward,  is  now  carried  directly  for- 
1  as  far  as  possible  (Fig.  683).  I-Astly,  with  the  arm  in  tliis  position,  tlio 
. '■'^^^Ann  is  carried  inward  across  the  chest  to  the  other  side,  while,  at  tlie  sanu^ 
^iiiio,  the  arm  is  rotated  inward,  the  head  entering  the  glenoid  cavitv  witli  a 
l^rc-^ptible  jerk  (Fig.  684). 

T^lie  mechanism  of  the  reduction  is  as  follows:   In  adduction  and  outward 

^'^'^  ion  the  intact  capsule  and  the  strong  coracobrachial  ligament  are  pla('(^(l 

^*^  ^  He  stretch,  and  act  as  fixed  points  on  which  the  head  of  the  bone  rotates  and 

^^^ caches  the  glenoid  cavity.     WTien  the  arm  is  elevated  to  the  horizontal 

*^^^*t  ion  after  outward  rotation,  the  coracobrachial  ligament  and  capsule,  which. 


Sl'HGKRY    OK   TIIK    UPPKH    EXTRKMITY 


THK   Sll(trL»V:il-.lUIXT 

priiir  lo  ilii,-;  Mitjrc  iif  the  maiiiiuiljiticm.  emlMimiss  llio  further  jirafrrc 
liiwi  <rf  rUf  hnrif  n.witnl  llio  clwuml  ravity.  arc  rolusci. 

Stimson's  Method. — In  thi»  method  the  iiiUF^ruliir  n'sistancc  is  i 
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by  continuous  extension  by  means  of  weights  attached  to  the  arm.  TTie 
pittient  is  Ittid  on  the  same  side  or  that  on  which  the  injury  occurred  and  Ihc 
arm  is  parsed  through  lui  0]>eninE  cut  in  the  table  or  cot.  Tlie  arm  is  then 
wciphted  with  10  pounds  at  first ;  10  pounds  are  abided  at  inter%"als  of  from 
one  to  two  minutes  up  to  40  pounds.  In  froni  five  to  fifteen  minutes  the 
parts  are  sufRciently  relaxed  and  the  head  advanced  toward  the  glenoid 


cavity  to  permit  easy  completion  of  the  reduction  by  adducting  the  arm 
uf^ainst  the  fist  placed  in  the  axilla  (Tigs.  685  and  686).  Sometimes  the  head 
slips  in  itself. 

If  the  dislocation  is  properly  reduced,  full  restoration  of  function  will  follow 

in  time,  provideil  niethndi<-  jiassive  movements,  particularly  those  of  abduction, 

are  not  neglecteil.     These  shoul<i  be  cautiously  commence<l  at  the  end  of  ft 

fortnight,  tlie  arm  in  the  meanwhile  bang  sup- 

IKjrtctl  in  a  sling  or  supporting  bandage. 

Other  Forms  of  Dislocation  of  the  Shoul- 
der-joint.— \  relatively  fro<|uent  form  of  disloca- 
tion of  the  .-ihoulder- joint  is  that  known  as  the 
axillary  dislocation  (Fig.  687).  Tins  dislocation 
iliffors  from  the  subglenoid  furm  (Mp.  6S8)  only 
in  the  fjict  that  the  capsule  and  the  attached 
tendons  are  ruptured  to  a  greater  extent.  In  that 
case  the  head  comes  to  lie  farther  down  against 
the  iiifraglcnoid  tubercle,  whence  if  may  be  drown 
still  farther  downward  by  the  lutissimusdorei  and 
pectiiralis  nuijor  mustOcs. 

The  symjitoms  of  axillari-  di.'jlocafion  are  es- 
seiiliiiUy  tlie  same  as  those  of  the  subcoraroid 
variety,  with  the  exception  that  the  head  in  lower 
down  and  can  !>e  felt  in  the  axilla.  Jossel 
dislocation  a  fracture  of  the  greater  tuber- 
iser\etl  in  some  cases  of  sulx-oracoid  dislora- 
tiiins.  The  ivduction  of  this  form  of  ilislocatton  is  effected  in  the  same  manner 
as  in  a  subciiracoid  dislocation.  It  may  also  lie  reduced  after  the  ohl  method 
of  \  V  i  I'  e  n  n  u  .  namoh ,  by  gra,iping  the  head  directly  with  the  fingenn  and 
reducing  it  into  the  glenoid  cavity. 


found  in  n  dissection  of  j 
I  fonijilication  likcw 
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The  rarest  variety  of  the  superabduction  dislocation  is  that  known  us  tho 
erect  dislocation  (luxatio  erecta,  Kig.  6S9),  in  which  there  is  extensive  rupture 
of  the  capsule  and  total  separation  of  all  the  ten- 
dons from  the  tuberosities  (M  idde  I  d  o  r  p  f). 
The  head  not  only  passes  into  the  axillary  ca\ity 
but  is  forced  still  more  deeply  against  the  lateral 
thoracic  wall. 

While  the  great  majority  of  dislocations  of  the 
^ihoulder- joint  result  from  movements  of  superab- 
duction, and  this  for  the  reason  that  the  head  of 
the  bone,  by  this  movement,  is  brought  to  bear 
against  the  weak  inner  and  lower  portions  of  the 
joint  capsule  and  not  against  portions  of  the  cap- 
sule reinforced  by  the  supraspinal  us.  infraspina- 
tu.*.  and  teres  minor  muscles,  still,  dislocations 
due  to  superad  duct  ion  do  occur.  If  the  arm  is 
adductcd  forcibly  over  the  anterior  surface  of  the 
thorax,  the  head  is  forced  against  the  external 
capsular  wall,  and,  after  rupture  of  the  capsule 
and  tendon,  may  invade  the  infraspinous  fossa,  this  constituting  a  retro- 


glenoid  dislocation.     In  this  form  the  arm 


slightly  abducted  and  Ihc  hcail 
is  to  be  found  behind  the  cMer- 
nal  edge  of  the  joint  surface,  with 
a  depression  formed  under  tlir 
acromion.  The  entire  shoulder 
give.s  the  impression  of  hiiving 
been  forceii  backward  (i'ig,  (ilH)). 
Thi.s  dislocation  is  cau.scd  In  a 
full  on  the  {Kiint  of  the  slmuUlcr. 
a  f;ill  on  the  outstretched  liaiiil 
with  the  arm  in  adduction,  nr  a 
fall  on  the  ellxiw  with  the  arm 
fioxed  across  the  front  of  the 
chest.  The  reduction  is  effected 
by  bringing  the  exiendcil  aim  to 
superabduction  and  then  reduc- 
ing by  pressure  on  the  li<'ad. 
There  is  a  tendency  to  recurrence 
in  this  form  of  dislocai 
dislocation  .sometimes  i 
ing  an  attempt  at  reduction  of  a 
subcoraeoid  dislocation,  the  hcarl 
slipping  beyond  the  lower  edge  nf 
the  glenoid  cavity. 

A  true  subacromial  or  supra- 
glenoid  dislocation  cannot  occur 
for  the  rea-son  that  there  is  not 

sufficient  room  between  the  acromion  and  the  upper  edge  of  the  glenoid  fossa. 

TTie  head  o(  the  bone  can  be  forced  in  this  direction  only  after  fracture  of  the 


This 
s  dur- 
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acromion  or  the  eoracoid,  with  rupture  of  the  tendon  of  the  subscapularia  mus- 
cle and  tearing  of  the  anterior  portion  of  the  capsule. 

A  supracoracoid  dislocation  can  occur  only  after  fracture  of  the  eoracoid  or 
acromion  process. 

Congenital  dislocations  of  the  shoulder-joint  resemble  those  of  the  hip- 
joint,  but  are  much  less  fretjuent.  They  are  more  frequently  of  the  sub- 
coracoitl  \ariety.  An  abnormally  small  glenoid  cavity  is  formed  on  the  anterior 
surface  of  the  scapula  below  the  eoracoid  process,  in  which  the  somewhat 
deformed  heati  rests  insecurely.  Reduction  has  been  attempted  without 
success.  An  operative  attempt  to  secure  a  better  bearing  for  the  head  of  the 
bone  might  be  made,  were  it  not  for  the  marked  atrophy  of  the  muscles  which 
usually  exists  in  these  cases. 

Old  Dislocations  of  the  Shoulder. — An  unreduced  dislocation  causes 
severe  disturbances  of  function.  A  pseudarthrosis  with  relative  mobility  may 
develop  as  the  result  of  methotlic  passi^'C  and  active  movements,  but  the  full 
normal  functions  are  not  restored.  The  attempt 
should  be  made,  even  after  the  lapse  of  months, 
to  restore  the  head  to  the  glenoid  cavity;  this 
failing,  it  should  Iw  placed  as  near  thereto  as  pos- 
sible. 

The  persistent  pressure  of  the  dislocated  head 
against  the  hirge  vessels,  sjjccially  the  nen^ea. 
givos  rise  to  formication  or  lancinating  pains. 
Piircsi.s  or  paralysis,  and  atrophy  of  the  muscles 
ni;iy  result.  With  the  failure  of  attempts  at  re- 
duction resection  througli  an  anterior  incision,  or 
one  in  the  axilla,  may  be  performed  in  these  cases. 
Habitual  dislocation  is  that  condition  in 
which,  perhaps  a  long  time  after  the  onginal  in- 
jury and  proper  reduction,  dislocation  occurs  on 
slight  i)rovoration.  such,  for  instance,  as  slipping 
the  arm  in  a  sleeve,  .sudden  abduction  of  rhe  arm, 
etc.  The  accident  may  happen  to  lx>lh  shoulders. 
II  u  ('tor  saw  two  such  cases  in  pregnant  women. 
:  durin;:  epileptiform  convulsicnis.  Malgaigne 
lisliK'atiim  depended  on  increased  width  of  the  cap- 
iid  hcalcl  with  a  wide  cicatrix.  This  wa.*;  supported 
by  ,1  ii  s  s  e  I  by  imstiiiortein  examinations  in  nine  cases  of  this  condition,  in 
which  il  was  found  that  the  capsule  was  so  spacious  and  relaxed  that  the 
joint  heail  could-lcavc  the  glcmiid  cavity  and  rest  beneath  the  eoracoid  with 
the  cajisule  not  even  greatly  stretched.  In  all  (he.se  cases  the  supnicpinatus 
mid  iTifraspinatas  TiiuscJcs  had  been  separated  from  the  greater  tuberosity. 
anil  the  tendons  of  these  muscles,  which  had  receiled  behind  the  acromion, 
had  drawn  with  them  (he  attached  capsule. 

Theticatment  of  habitual  dislocation  consists  in  the  wearing  of  an  apparatus 
to  prf'\ciit  superabductLiin,  since  it  is  in  this  iK»sitinn  the  accident  occurs, 
]{  t  (■  a  r  d  o|XTateii  successfully  in  two  cases  by  narrowing  the  capsule  by  » 
pursc.-^trinir  suture  nf  silk  and  immobilizing  (he  joint  for  about  five  weeks. 
I-"iiially,  as  a  la.-^l  rcsiirt ,  rc,-;crtion  should  be  resorted  to. 


the  dislocations  occurring 
suggested  that  liabitual  i 
sulc.  (he  (ear  in  which  1- 
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Fracture  of  the  Humerus  During  Birth. — In  breech  deliveries,  when  the 
arm  is  elevated  behind  the  head  and  while  this  Is  being  disengaged,  fmcture  of 
the  humerus  maj'  occur.  Separation  of  the  upper  epiphysis  occurs  more 
frequently  than  fracture  of  the  shaft.  Paresis  and  atrophy  of  the  muscles. 
as  well  a.s  retardation  of  the  growth  of  the  bone,  often  result.  Disturbances  of 
function  in  the  muscles  also  arise  from  unavoidable  contusions  of  the  ner\'es  of 
the  arm  during  difficult  deliveries. 

Treatment  of  Fractures  of  the  Neck  of  the  Humerus. — In  favorable  cases 
there  is  impaction  of  the  shaft  into  the  soft  spongy  head  of  the  humerus. 
Here,  as  in  some  other  cases,  reduction  is  not  necessary,     A  modified  Vel- 


])  e  a  u  bandage  is  ma<le  tn  include  the  .shoulder,  arm.  forearm,  and  chest.  It 
is  better  to  place  Ihe  !i;iiid  of  the  injured  arm  l)elow  the  level  of  the  nipple  and 
in  women  below  llie  mamma.  Cotton  must  he  plentifully  applied  Ijetween  the 
arm  and  the  chest  wall.  ()r  a  pla,ster-of- Paris  spica  including  the  shoulder. 
Ihe  up])er  part  of  the  chest,  and  the  entire  upjjer  extremity  except  the  hand. 
may  l)e  employed  (Hrewer).  To  prevent  shortening  extension  is  kept  up 
during  the  application  of  the  .spica  and  until  the  pi a-ster-of- Paris  is  hardened  by 
making  traction  on  two  strijis  of  adhesive  plaster  appUcil  longitudinally  to  the 
arm.  The  parts  beneath  the  aj)paratus  are  protected  by  several  layers  of 
sheet  wadding  (Fig.  C02).  If  reduction  cannot  be  maintained  otherwise, 
the  fragments  may  lie  exjiosed  by  incision  and  fastened  together. 
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Partial  ankylosis  always  results  after  fracture  of  the  neck  of  the  humerus. 
This  is  to  be  treated  by  means  of  passive  movements,  massage,  and  warm  baths. 
Atrophy  of  the  muscles  of  the  shoulder  requires  applications  of  ciectricity.     In 


^'*^ry     B-jire  cases  total  ankylosis  may  ensue.  requirinE  resection.     Failure  xi 
union     iiiav  occur,  particularly  in  elderlv  persons  with  fracture  of  the  ar]aT<.:jjc 

INFLABMATION  OF  THE  SHOULDER-JOINT 

**f     all  the  )ar^  joints  of  the  extremities,  the  shoulder-joint  i<  the  l(-:i-t 

"lisposfici  to  inflammation  (4.6  per  cent  in  896  cases.    Huett-rj.     It  i-  i..,t 

«yet\  f  r^iuently  affected  in  polyarthritis.     Serous  and  fibrinous  inflamma- 

^**^s    of  the  shoulder- joint  are  followed  by  the  jrrowth  of  nrnrt-  or  h —  ■•..•r-.- 

"^iC'Ulur  adventitious  connective  tissue,  these  seriously  impairini;  rl.«-  ::.'■- 1- 

T**^**  of  the  joint.     Acute  serous  effu.<>ions  remit  from  spraia-  or  ion' ;-;'.;, - 

^^'count  of  the  peculiar  environment  of  the  shoulder- join t .  wi'h  :i-  ir.>!: 

■^^^ular  coverinps  and  deep  situation,  distention  of  the  capfnile  <-an  r^n'.-   'i,- 

""aiie  out      Exceptionally,  when  thereisatrophy  of  the  ma'u'Ie*  and  n-]-^--:  a- '.<■:: 

"  ^W  li^menls.  the  sipns  of  effusion  in  the  axilla  or  at  the  bi'ifii'a!  -jr-^r  >■ 

**"  ^»e  made  out.     Fluctuating  swellings  in  the  r^on  of  the  deltoid  ar.-i  af 
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the  dorsum,  or  beneath  the  acromion,  are  due  to  involvement  of  the  correspond- 
ing bursae  (subdeltoid  and  subacromial  biu^ae).  The  acute  infectious  diseases, 
as  well  as  infection  arising  from  pyemia  and  sepsis,  may  result  in  a  serous  or  a 
fibrinous  inflammation.  When  this  results  from  chronic  rheumatism,  changes 
due  to  the  productive  form  of  inflammation  (thickening  of  the  capsule, 
etc.)  occur,  leading  to  the  formation  of  adhesions  between  the  joint  surfaces. 
Or,  true  or  bony  ankylosis  may  finally  take  place.  The  symptoms 
relate  chiefly  to  impairment  of  function  of  the  joint.  The  movements  of 
abduction  and  rotation  are  specially  painful.  Later,  the  space  between  the 
acromion  and  the  head  of  the  humerus  is  increased  by  the  lowering  of  the  arm 
through  relaxation  of  the  ligaments,  and  a  depression  is  felt  at  this  point. 
The  presence  of  villous  growths  within  the  joint  may  give  rise  to  fine 
crepitus. 

The  treatment  of  serofibrinous  and  fibrinous  arthritis  of  the  shoulder-joint 
consists  in  immobilization  and  the  application  of  an  ice-bag,  the  careful  use  of 
massage,  and,  later  on,  systematic  passive  movements  to  prevent  ankylosis. 
In  obstinate  cases  the  joint  may  be  irrigated  with  a  3  per  cent  solution  of 
carbolic  acid,  or  a  1  :  oOOO  solution  of  mercuric  chlorid  (S  c  h  e  d  e).  In  the 
chronic  cases  hot-air  baths  (K  r  a  u  s  e),  massage,  and  passive  movements  are 
useful. 

Suppurative  Arthritis  of  the  Shouldefojoint. — This  is  usually  the 

result  of  either  combined  injury  and  infection,  acute  osteomyelitis,  or 
metastasis  occurring  in  the  course  of  pyemia,  variola,  puerperal  fever,  scarlet 
fever,  or  typhus.  It  is  accompanied  by  the  usual  symptoms  of  suppurative 
inflammation  of  a  joint,  namely,  severe  pain,  high  temperature,  swelling  more 
or  less  marked,  and  pronounced  functional  disturbance.  The  capsule  is  per- 
forated and  the  periarticular  structures  become  involved.  The  joint  surfaces 
are  destroyed  and  fine  crepitus  ("joint  crepitus^')  is  felt  on  motion.  I^fore 
perforation  of  the  capsule  occurs  the  j)resence  of  pus  may  sometimes  be  made 
out  by  fluctuation  at  the  borders  of  the  deltoid  muscle.  The  pus  finally  finds 
its  way  to  the  surface  in  the  direction  of  least  resistance,  pointing  at  the 
margins  of  the  deltoid,  along  the  biceps,  or  in  the  axilla.  Kxtensive  burrowing 
of  the  periarticular  abscesses  may  occur,  these  finally  reaching  the  surface 
about  the  scapular  region,  the  thorax,  and  on  the  arm,  leaving  fistulous  oj^en- 
ings.  The  functional  prognosis  is  unfavorable,  even  in  mild  infections. 
Inipairnient  of  the  movements  of  the  joint  almost  always  follows,  in  spite  of 
every  care.  In  metastatic  suppuration  the  unfavorable  prognosis  of  the 
general  infection  overshadows  that  of  the  local  lesion  for  the  time  being,  when 
the  shoulder  is  but  one  of  several  joints  involved.  When  the  shoulder  is  alone 
involved,  this  bespeaks  a  lessened  virulence,  as  regards  both  the  general  and 
the  local  infection. 

Treatment. — Early  evacuation  of  the  pus  is  indicated  in  suppurative 
inflammation  of  the  shoulder-joint.  In  mild  infections  subcutaneous  puncture 
should  1)0  practised.  If  the  fluid  o])tained  is  only  slightly  turbid  (the  so-called 
catarrhal  supi)uration).  the  joint  should  be  irrigated  with  a  .saline  solution. 
followed  by  a  l^  per  cent  solution  of  carbolic  acid  or  a  1  :  5(X)0  solution  of 
mercuric  chlorid.  Otherwise,  or  if  this  does  not  afford  relief,  a  free  opening 
should  be  made  behind  and  below  the  joint,  and  tube  drainage  instituted. 
Finally,  resection  may  ])e  necessary,  in  order  to  secure  competent  drainage. 
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Extensive  and  intractable  suppuration  of  the  soft  parts  may  necessitate  ampu- 
tation at  the  shoulder,  or  even  interscapulothoracic  amputation. 

Gonorrheal  arthritis  of  the  shoulder- joint  has  been  observed.  It  more 
frequently  takes  the  form  of  the  serofibrinous  inflammation  than  of  the  sui>- 
purative.  \\Tien  suppurative  inflammation  of  gonorrheal  origin  occurs,  it 
is  mild  in  character ;  destructive  effects,  such  as  are  observed  in  phlegmonous 
inflammation,  are  rarelv  observed. 

The  joint  affection  is  acute  in  its  onset,  resembling  acute  articular  rheuma- 
tism, and  may  develop  at  any  stage  of  the  gonorrhea.  The  functional  prognosis 
should  be  guardedly  stated ;  in  some  instances  considerable  interference  with 
mobilitv  remains. 

The  treatment  in  the  milder  cases  consists  in  the  same  measures  employed 
in  serofibrinous  arthritis  of  this  articulation;  in  the  suppurative  cases  the 
treatment  already  laid  down  for  that  condition  is  to  be  followed  (ride  supra). 
The  influence  of  specific  remedies  is  probably  7iil.  Good  results  have  been 
claimed,  however,  from  the  use  of  potassium  iodid.  S  c  h  e  d  e  ^  s  method  of 
joint  irrigation  may  \ye  used,  a  1  per  cent  solution  of  protargol  being  substi- 
tuted for  the  carl)olic  acid  solution.  Bier's  method  of  passive  congestion 
may  l>e  useful.     It  is  difficult  to  apply  this  to  the  shoulder,  however. 

Tuberculosis  of  the  Shoulder-joint.— This  is  a  comparatively  rare 
affection,  this  joint  apparently  possessing  greater  immunity  from  tubercu- 
lous arthritis  than  all  other  joints  of  the  body  (1.4  per  cent  in  1906  cases, 
Billroth;  other  observers,  however,  place  the  proportion  much  higher). 
Its  occurrence  is  not  confined  to  the  vears  of  childhood.  It  is  not  common 
under  the  age  of  fourteen  and  has  been  observ^ed  as  late  as  the  thirtieth  year. 
In  some  instances  thickening  and  infiltration  of  the  entire  serous  membrane 
occur  (fungous  arthritis). 

The  pathologic  changes  var>'.  The  primary  synovial  form  may  consist  of 
isolated  nodular  deposits  on  the  free  surface  of  the  membrane;  or  more  fre- 
quently this  form  is  represented  by  diffuse  invasion  of  the  synovial  membrane 
with  tuberculous  nodules. 

The  presence  of  considerable  fluid  in  the  joint  is  not  necessarily  a  marked 
feature  of  the  disease.  A\Tien  fluid  is  present,  it  may  be  a  simple  or  somewliat 
cloudy  seroas  effusion,  or  of  a  decidedly  purulent  character.  More  or  less 
fibrin  may  he  present. 

Caries  sicca  is  a  name  given  to  a  pecuhar  condition  of  the  joint  consisting 
of  a  primary-  tul>erculous  osteoarthritis  of  the  head  of  the  humerus  with  rapid 
atrophy  of  this  part  of  the  bone,  and  hyperplastic  synovitis.  This  rapid 
atrophy  of  the  osseous  tissues  is  unique  in  the  pathology  of  joint  disease,  the 
preceding  true  inflammatory-  processes  of  proliferation  of  the  medullary 
substance  passing  without  recognition.  In  addition,  the  muscles  surrounding 
the  head  of  the  humerus  undergo  secondary-  atrophy  more  rapidly  than  at  any 
other  joint.  This  atrophy  is  more  (juickly  noticeable  at  the  shoulder  than 
elsewhere,  for  the  reason  that  the  contour  of  this  joint  is  more  largely  made  up 
of  muscular  structures  than  are  those  of  other  joints.  Despite  the  absence  of 
inflammatory-  swelling,  intense  neuralgic  pains  are  felt  in  the  arm,  with  slight, 
and  often  with  no  movements  whatever.  Postmortem  examination  in  cases 
of  caries  sicca  shows,  besides  atrophy  of  the  head  of  the  bone,  an  almost  total 
absence  of  its  medulla,  with  inflammatory'  adhesions  between  the  synovial 
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Inflammation  and  suppuration  adjacent  to  the  joint  capsule  may  follow 
fracture  of  the  coracoid  process.  The  subcoracoid  bursa  may  then  be  affected 
also. 

Chronic  inflammatory  conditions  in  the  bursalike  spaces  between  the 
serratus  magnus  and  the  subscapularis,  or  between  the  former  and  the  chest 
wall,  sometimes  cause  a  peculiar  friction  as  the  scapula  is  moved  (scapular 
crepitation). 

Suppurative  inflammation  at  the  lower  portion  of  the  shoulder-joint  has  its 
origin  almost  exclusively  in  axillary  lymphadenitis,  which  latter  is  caused, 
as  a  rule,  by  infectious  j)rocesses  occurring  in  the  region  of  the  fingers  and  hand. 
The  original  wounds  in  these  cases  are  insignificant,  and  may  have  healed 
before  the  infection,  which  in  the  meanwhile  has  reached  the  lymph-glands, 
manifests  itself.  This  infection  of  the  axillar}'  lymph-glands  is  occasionally. 
though  rarely,  due  to  mastitis.  Superficial  abscesses  arising  from  infection 
of  the  sweat-glands  in  the  axilla  are  sometimes  observed  in  weak  and  anemic 
individuals.     These  occur  in  '^crops,*'  like  furuncles  elsewhere. 

The  so-called  rhetunatic  shoulder  consists  of  a  subacute  and  chronic 
inflammation  of  the  fibrous  structures  at  the  acromioclavicular  articulation. 
It  occurs  in  individuals  with  the  so-called  **lithemic"  diathesis.  The  exciting 
cause  is  long-continued  pressure,  as.  for  instance,  a  tight  suspender.  Sleep- 
ing on  the  side  with  the  w^eight  of  the  trunk  on  the  shoulder  will  also 
produce  it.  There  is  pain  radiating  down  the  arm  and  in  the  scapular  r^on. 
and  inability  to  })erf()rm  certain  movements.  The  sheath  of  the  deltoid  some- 
times takes  part  in  the  affection.  A  friction  sensation  and  sometimes  an 
audible  friction  sound  is  heard  when  certain  movements  are  made.  The 
treatment  consists  in  removal  of  the  cause,  and  the  use  of  massage  and 
pa.ssivc  movements  to  increase  the  nutrition  of  the  parts,  promote  absorj)tion 
of  inflannnatory  exudates,  and  break  up  adhesions.  Rapidly  alternating  hot 
and  cold  douches  are  useful. 


TUMORS  OF  THE  SHOULDER  REGION 

Such  l)oni<]:ii  tumors  as  hygromas  of  the  bursae  mucosae  and  lipomas 

are  freciueiitly  found  in  the  soft  jmrts  of  the  shoulder  and  its  neighborhood. 
Much  more  rarely  capillary  angiomas,  pigmented  nevi,  and  fibromas  are 
found. 

llyorronias  of  bursae  are  most  freciucntly  due  to  pressure  on  the  acromion 
and  tlie  acromial  end  of  the  clavicle,  occurring  in  those  who  carr>'  heavy 
weifijlits  on  the  sliouUlor.  Accidental  bursae  mucosae  develop  in  which  a 
serosynovial  fluid  accumulates.  Puncture  and  the  injection  of  tincture  of 
iodin  usually  suffice  for  the  cure.  If  recurrence  takes  place,  or  in  case  the  hxirsA 
is  an  old  one,  extirpation  should  be  j)ractised. 

Ossification  in  the  subcutaneous  connective  tissue  of  the  region  of  the 
acromion  and  deltoid  muscle  was  described  by  I)  u  p  u  y  t  r  e  n  as  occurring  in 
soldiers  from  the  rohoinul  of  the  old-fashioned  pieces  in  firing.  Similar  con- 
ditions have  been  observed  in  other  muscles  from  overexertion. 

The  region  extending  from  the  supraclavicular  fossa  to  the  ix>sterior  edge  of 
the  scapula  and  downward  to  and  beyond  the  region  of  the  insertion  of  the 
deltoid  is  frequently  the  site  of  the  growth  of  lipomas.     Adult  women  are  more 
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frequently  affected  than  men.  The  majority  develop  m  the  acromial  region. 
These  tumors  are  of  slow  growth  and  sometimes  attain  enormous  size.  They 
become  troublesome  from  their  size  and  weight.  Occasionally  ulceration 
occurs  and  at  times  suppuration  from  infection  extending  from  the  sebaceous 
glands  of  the  greatly  attenuated  skin,  particularly  in  old  persons.  Pains  are 
sometimes  felt  in  the  nerv^e  distribution,  and  paresis  of  the  muscles  of  the 
extremity,  which  extends  to  the  fingers  and  is  due  to  pressure,  is  observed. 
These  symptoms  disappear  on  extirpation  of  the  lipoma. 

In  the  treatment  of  these  tumors  by  extirpation  care  should  be  taken 
to  remove  the  skin  overlying  the  most  prominent  portion  of  the  growth,  for  the 
reason  that  this  is  so  attenuated  as  to  become  necrotic  and  invite  infection. 
There  is  a  jKJculiar  tendency  to  infection  of  the  wound  after  the  removal  of  these 
growths;  in  preaseptic  times  eri'sipelas  occurred  frequently  and  was  particu- 
larly dreaded.  Recurrence  is  exceptional,  though  sarcoma  has  develoi^ed  in 
the  cicatrix  after  removal. 

Sarcomas  develop  not  infrequently  about  the  shoulder,  specially  in  the 
re^on  of  the  deltoid  and  triceps.  Their  extirpation  is  almost  invariably 
followed  by  recurrence.  Syphilomas  and  syphilitic  myositis  of  the  biceps, 
followed  by  contraction  of  the  elbow-joint,  have  been  reported  (P.  Vogt). 
Menstrual  hematoma,  i.  e.,  a  hematoma  occurring  periodically  in  connection 
with  menstruation,  has  been  observed  (P  i  t  h  a). 

Secondary  carcinoma  is  the  form  of  tumor  most  often  encountered  in  the 
axillary  region.  The  axillary-  lymph-glands  are  almost  invariably  infected  in 
cases  of  long-standing  carcinoma  of  the  breast;  less  frequently  in  carcinoma 
of  the  back  of  the  hand.  In  addition,  sarcomas,  simple  lymphomas,  and 
leukemic  Ijrmphomas  are  not  uncommon  in  the  axillary  region. 

Sarcoma  of  the  Humerus.— ()f  the  bones  of  the  upper  extremity  the 
humerus  is  most  frequently  attacked  by  sarcoma,  the  disease  in  this  connection 
occurring  at  all  ages  and  giving  rise  to  a  high  mortality.  Central  sarcoma  is  the 
usual  variety,  affecting  the  upper  end  by  preference;  or  jx^riosteal  sarcoma 
niav  involve  the  whole  shaft. 

On  account  of  the  impossibility  of  obtaining  flaps  free  from  the  disease  In- 
less  radical  procedures  (W.  W.  K  e  e  n  ,  R.  S.  F  o  w  1  e  r),  large  sarcomatous 
icrowths  involving  the  soft  parts  in  the  neighborhood  of  the  shoulder-joint  and 
adjacent  parts,  as  well  as  those  occu{>ying  any  portion  of  the  himierus, 
re<iuire  amputation  of  the  entire  upper  extremity  (interscapulothoracic 
amputation)  (see  page  440). 

INJURIES  OF  THE  LARGE  VESSELS  OF  THE  REGION  OF  THE  SHOULDER 

Injuries  of  the  subclavian  artery  are  comparatively  rare,  because  of 
the  protection  afforded  by  the  large  pectoral  muscle.  In  case  of  stab  or  gun- 
shot wound  of  this  vessel  the  danger  of  death  from  hemorrhage  is  imminent  on 
account  of  the  size  of  the  arter\'  and  its  proximity  to  the  heart.  Injuries  of  the 
branches  of  this  vessel,  particularly  if  these  occur  near  their  origin,  are  also 
dangerous.  WTiile  the  external  bleeding  may  not  l)e  profuse,  the  blood,  as  it 
escapes  from  the  vessel,  is  rapidly  effused  into  the  surrounding  soft  parts. 
The  pressure  from  this  source  sometimes  serves  to  hold  the  bleeding  in  check 

until  surgical  assistance  can  be  obtained. 
VOL.  II — 2H 
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Provisional  arrest  of  the  hemorrhage  may  be  effected  by  pres«ng  the 
artery  against  the  first  rib  with  the  fingers.  WTiere  this  is  difficult,  as  in  a  fat 
person,  Syms  proposed  to  make  this  pressure  through  an  incision  rapidly 
made  for  this  purpose.  Excessive  adduction  of  the  arm  over  the  anterior 
chest  wall,  placing  the  hand  of  the  injured  side  on  the  lateral  chest  wall  and 
beneath  the  axilla  of  the  opposite  side,  is  oft  en  efficient  as  a  provisional  measure. 
The  clavicle  is  thereby  forced  against  the  first  rib  and  the  arterj'  compressed 
between  the  two  bones. 

Permanent  arrest  of  the  hemorrhafrc  requires  the  application  of  a  ligature. 
The  application  of  a  ligature  between  the  coracoid  process  and  the  clavicle  in 
Mohrenheini'H  fossa  has  been  abandoned  for  ligation  of  the  subclavian  above 
the  clavicle  {see  page  636,  Vol.  I). 

The  axillar>'  artery  may  be  injured  by  stab  and  gunshot  wounds  and 
also  by  dislocations  of  the  shoukier.  W  injuries  of  the  axillary-  artcr\-  occurring 
in  connection  with  this  injun-  40  per  cent  result  from  the  dislocation  itself 
ami  60  j«?r  cent  from  attempts  at  retluction.  Twenty-five  per  cent  of  the  e&xn 
pro\e  fatal  from  subsequent  rupture  of  the  resulting  traumatic  a 


Operative  injury  nf  the  a\ill:iry  artori-  occurs  during  removal  of  secom 

carcinoiuiitous  (icjiosits  in  llie  lymph-glands  of  the  axilla.  If  the  pl:i 
cannot  he  rciiioved  without  injury*  to  the  ves.'iel,  the  latter  should  be  tietl  1" 
iilmvc  aiul  below.  Provisional  ligation  of  the  subclavian  below  the  lo 
odgo  of  Ihc  pecti>rali,-J  minor  and  coracoid  process  may  \k  i)erformed. 
ijf  niilical  opcratifni  for  carcinoma  of  tho  brea'^t  and  removal  of  the  [XH'toi 
major  nuisclc  ill  a  1  s  t  c  d)  (lie  artery  is  easy  of  access  at  this  point. 

Typic  ligation  of  the  axillary  artery  is  indicated  by  hemorHiage  from 
arteries  nf  tho  arm  which  cannot  be  controllc<l  by  local  ligation  or  by  hgat 
in  cnntiiiuity  iif  the  brachial  artery.     The  oixiration  is  [XTfonnftl  as  follc^ 
(I'ig'  (i!)'!]:  The  arm  is  abducted  to  a  ripht  angle  and  the  hand  supinatetl 
tcn.sc  [ici-toraliw  major  and  lalissimus  dor.^i  mu.scles  distinctly  outline  the  \\iirr      ^^l 
of  the  axillary  s])ace.     The  head  of  the  humerus  is  located  and  a  three-in::^^^^^^ 
incision  made  on  the  posterior  edge  nf  the  i)ectonilis  major  muscle,  commence 
over  the  l\('a<l  of  the  humei'us.     In  case  the  coracobrachialis  cannot  l)e  idei«-  ' 
lied,  ilic  surircoii  pliiccs  his  tliroc  fingers  in  the  axillary  space  between  t  ••■' 
liccloralis  major  ami  the  hit i. •;,•;] m us  dorsi  and  marks  out  the  place  for  t  tl^ 
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Dcision  between  the  finger  anteriorly  placed  and  the  middle  finger.  After 
eparating  the  fascia  the  muscular  fibers  of  the  coracobrachialis  are  sought  for. 
rhe  vein  or  veins,  with  the  median  nerve,  may  overlie  the  vessels.    The  vein  is 

0  be  displaced  to  the  inner  and  the  nerve  to  the  outer  side,  the  artery  is  to  be 
dentified  by  its  pulsation,  and  the  aneurism  needle  passed  around  the  artery 
rom  the  ulnar  to  the  radial  side,  below  the  circumflex  branches.    The  artery 

1  sometimes  crossed  by  a  muscular  slip  from  the  latissimus  dorsi  at  this  point. 

Punctured  wounds  of  the  subscapular  artery  near  its  origin,  the  latter 
orresponding  to  the  lower  margin  of  the  scapula  near  the  glenoid  cavity,  may 
ause  severe  hemorrhage.     Ivocal  ligation  is  here  indicated. 

Aneurism  of  the  axillary  artery,  exclusive  of  traumatic  aneurism 
onsequent  on  dislocation  of  the  humerus,  already  mentioned,  also  occurs. 
►f  75  of  these  cases  treated  by  ligation  of  the  subclavian  arter\',  collected  by 
if"  y  e  t  h  .  37  per  cent  proved  fatal  from  secondar}'  hemorrhage,  gangrene  of 
le  arm,  etc. 

Operative  injur}'  of  the  axillary  vein  is  unavoidable  in  some  cases.  It  is 
serious  accident,  not  only  from  the  loss  of  blood  but  because  of  the  entrance 
f  air  into  the  vein.  In  small  wounds  of  the  vessel  wall  lateral  ligation  may 
e  attempted;  in  larger  ones,  double  circular  ligation,  one  ligature  being 
pplied  above  and  the  other  below  the  wound  in  the  vein,  should  be  performed. 
lie  return  circulation  is  quickly  reestablished  through  the  cephalic  vein. 

Rupture  of  the  axillary  vein  in  connection  with  dislocations  of  the 
lead  of  the  humerus  is  not  so  frequent  as  injury  of  the  artery.  Of  four  such 
»ses  collected  by  K  o  r  t  e  ,  three  ended  fatally.  ligation  should  follow  the 
ii]ur\'  as  quickly  as  possible. 

RESECTION  OF  THE  SHOULDER- JOINT 

The  indications  for  this  operation  are  as  follows:  (1)  traumatism:  (2) 
nflammator>'  conditions  involving  destruction  of  the  joint  (tuberculous 
lisease);  (3)  loss  of  function  from  ankylosis;  (4)  nonmalignant  tumors  of  the 
ipper  portion  of  the  humerus. 

Of  the  traumatisms  demanding  resections  gunshot  wounds  are  the  most 
requent.  WTien  the  head  of  the  bone  is  splintered,  primary  resection  is  indi- 
ated.  Secondar>'  resection  is  indicated  when  suppuration  supervenes  on 
ttempts  to  treat  conservatively  simple  wounds  involving  the  joint.  Next  in 
requency  come  irreducible  dislocations,  with  pressure  on  the  vessels  and  nerves 
1  the  axilla,  and  dislocation  complicated  with  fracture  of  the  neck  of  the 
umerus  in  which  reposition  is  impossible. 

Resection  is  usually  indicated  in  caries  sicca  in  those  under  forty.  The 
BBults  of  conservative  treatment  are  unsatisfactory  and  ankylosis  is  the  almost 
ivariabie  rule. 

In  partial  or  total  ankylosis  the  question  will  be  decided  according  to  the 
xtent  of  impairment  of  function.  Here  the  question  of  age  also  enters.  The 
peration  Is  not  well  lx)me  by  those  beyond  the  age  of  forty  and  the  functional 
emilts  are  not  so  good,  owing  to  the  lessened  power  of  new  bone  formation  on 
he  part  of  the  periosteum. 

Methods  of  Operating. — Subperiosteal  resection  should  always  \ie  per- 
ormed  when  possible,  in  order  to  insure  a  movable  joint,  as  well  as  to  prevent 
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the  dropping  of  the  arm  which  results  from  simple  dmsion  of  the  attachmrats 
of  the  scapular  muscles  to  the  tuberosities  of  the  humerus  and  capsule  of  the 
joint.  The  loss  of  attachments  of  these  muscles  also  permits  undue  traction 
on  the  part  of  the  pectorals  and  the  latissimus  dorsi  muscle  and  the  arm 
presents  the  appearance  of  an  irreduced  dislocation. 

Langenbeck's  Method  (I'ig.  604). — The  incision  extends  from  the  anterior 
edge  of  the  acromion  vertically  downward  for  from  2i  to  4  inches.  The  fibers 
of  the  deltoid  are  separated  and  the  joint  capsule  reached.  The  sheath  of  the 
long  head  of  the  biceps  is  opened,  the  tendon  followed  into  the  joint,  and  the 
head  of  the  bone  exposed.  The  periosteum  is  now  loosened  from  the  inner 
surface  of  the  neck  of  the  humerus;  a  strong  knife  is  applied  to  enlarge  the 
opening  in  the  capsule  in  a  direction  parallel  to  the  inner  edge  of  the  bicipital 
groo\e  and  on  a  line  with  it.     The  periosteum  is  now  carefully  lifted,  when  the 


thciiri 


Till-  \w 
postcri 


iborosity  is  nvii-hod.  The  attachments  of  the  sul>scapularis  muscle 
ruled  closely  iin  the  hone,  the  connection  of  the  fibrous  joint  rapsulc 
■  scpaniled  periosteum  being  iijso  carefully  preser\-e<i.  As  the  separa- 
aiices  towiird  the  axilhiry  cavity  an  tussistant  n)tates  the  arm  oulwanl 
wii  iixis.  Hiilh  ek'vjilor  and  knife  are  necessar\-  in  separating  the 
1  i>iirts  froiii  the  Ume.  partieuiurly  the  synovial  capsule.  By  elevating 
iiinl  rotatiiiy;  it  at  the  same  time,  the  tendon  of  the  bicejis  is  Iifle<l  out 
■atli;  ill  some  crises  it  has  to  he  sacrificed,  particularly  where  it  haslieen 
[)!■  is  the  sent  of  tubercuhnis  disea.sc.  The  periosteum,  together  with 
r-  musi-ular  insertions  at  tlic  greater  tuberosity,  is  now  Imxiene*)  at  the 
sTirfacc  iif  tlie  neck  of  the  liunierus  by  means  of  the  elevator  and  knife. 
I  may  nmv  be  liislocatcil  and  the  capsular  insertion  .separated  from  the 
r  surface  of  tlie  hear!  liy  an  incision  carried  directly  upon  and  into  the 
l)si;uH-e.  in  order  lo  insure  complete  division.     The  elevator  is  again 
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applied  and  the  periosteum  easily  lifted  at  this  point.     The  bone  is  sawed 
diTectly  between  the  tul)erosities. 

Hueter's  Method. — This  is  a  modification  of  Langen  bee  k  '  «  ,  and 
coiuiists  in  sawing  across  the  aurpcal  neck  before  loosening  the  periosteum 


'na-iTular  uttnehnients  at  the  tulH'msitios.     Thcfioft  part.-:  and  jwriosieum 

_^  ,  »*eparated  from  around  the  shaft  of  the  humerus  by  tnenn.s  of  ii  curvcl 

^^^^'^''twil  p|pv!itor.  the  bone  is  sawtil  sicross  alxiut  half  an  inch  Ik'Iow  the 

ISical  neck,  the  fnigiiient  (jraspe*!  by  stronp  fiirre|>s  and  rotated  strongly 
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outward,  and  the  periosteum  separated  on  the  inner  surface  until  the  joint 
capsule  is  reached.  The  latter  is  now  separated  at  its  inner  and  lower  aspect, 
where  it  is  free  from  tendons.  The  tuberosities  with  their  muscular  attach- 
ments are  now  detached  subperiosteally. 

Both  the  above  methods  require  a  longitudinal  incision  and  consequently 
the  circumflex  nerve  is  divided.  Resection  through  an  anterior  longitudinal 
incision  sufficiently  short  to  escape  the  nerve  would  be  ver>'  difficult.  To 
overcome  these  objections  Oilier  devised  an  incision  extending  from  the 
outer  border  of  the  coracoid  process  in  the  direction  of  the  fibers  of  the  deltoid, 
obliquely  and  outward,  a  distance  of  four  or  five  inches,  to  the  shaft  of  the 
humerus  (the  anterior  oblique  incision). 

Senn's  operation  is  designed  to  avoid  damage  to  important  vessels. 
muscles,  tendons,  or  nerv^es;  good  fimctional  results  are  obtained.  The 
external  incision  is  made  so  as  to  form  an  oval  cutaneous  flap  which  exposes  the 
upper  }X)rtion  of  the  deltoid  muscle  and  gives  access  to  the  base  of  the  acromion 
process.  The  incision  commences  over  the  coracoid  process  and  terminates  at 
the  posterior  border  of  the  axillary  space  at  a  point  on  the  same  level  as  the 
conmiencement  of  the  incision  at  the  coracoid  (Fig.  695).  This  flap  is  turned 
up,  and  the  acromion  sawed  off  and  turned  down  with  the  attached  deltoid. 
This  gives  access  to  the  capsule,  which  is  opened,  and  the  head  of  the  bone  is 
exposed.  After  resection  the  acromion  is  replaced  and  held  in  place  by  sutures 
of  catgut  through  the  periosteum. 

Limits  of  the  Resection. — Extensive  removal  of  bone  is  sometimes 
recjuired  in  gunshot  injuries.  AVhen  this  is  possible  it  is  always  to  be  preferred 
to  amputation.  The  removal  of  the  entire  humerus  for  gunshot  injur}-  has 
been  followed  by  a  useful  hand,  even  though  no  new  bone  formed.  The  best 
results  have  occurred,  however,  when  regeneration  of  bone  has  followed 
extensive  necrosis  and  the  removal  of  jx)rtions  of  the  diseased  bone  as  sequestra. 

In  the  majority  of  casas  the  glenoid  cavity  is  not  disturbed  in  resection  of 
the  humerus;  this  portion  of  the  articulation,  as  a  rule,  is  but  superficially 
affected,  if  at  all. 

After=treatnient  of  Resection  of  the  Humerus.— After  the  applica- 
tion of  the  usual  aseptic  dressings  a  pad  of  cotton  is  placed  in  the  axilla  to 
prevent  inward  displacement  of  the  humerus,  and  the  arm  is  bandaged  to  the 
chest.  A  fixation  apparatus  is  not  necessary.  Later  a  simple  sling  is  sufficient. 
Passive  movements,  including  those  which  refer  to  all  three  axe.<  of  the  ann. 
are  to  be  commenced  at  the  end  of  the  fourth  week  and  continued  for  a  period 
of  several  months;  active  movements  of  first  the  fingers,  later  the  hand,  and 
finally  tlie  elbow,  sliould  he  begim  earlier.  Active  movements  will  be  confined 
at  first  to  tliose  of  flexion  and  extension.  Owing  to  the  impairment  of  the 
deltoid  in  L  a  n  j^  e  n  h  o  c  k  '  s  operation  and  its  modifications,  abduction  will 
be  the  longest  delayed.  Ollier's  method  permits  voluntary  abduction 
at  a  much  earlier  j^eriod.  The  application  of  the  intemipted  current  will  be 
useful.  Persistent  efforts  on  the  part  of  both  surgeon  and  patient  will  fre- 
(|uently  he  followed  by  a  most  flattering  success,  as  regards  both  appearance 
and  function. 
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AMPUTATION  AT  THE  SHOULDER- JOINT 
The  indications  for  amputation  at  the  shoulder-joint  include  (1)  sarcoma 
of  the  lower  end  of  the  humerus;  (2)  crush  injuries  reaching  to  the  point  of 
insertion  of  the  deltoid;  (:J)  advanced  inHammaton.-  disease  of  the  joint,  with 
extensive  involvement  of  the  extra-articular  tissues.  In  the  second  group. 
amputation  of  the  shaft  of  the  humerus  should  be  practised  whenever  possible 
as  a  conseirative  measure.  The  last  gmup.  under  aseptic  and  antisoplic 
conditions,  is  greatly  restricted,  resection  of  the  shoulder-joint  largely  rcphic- 
ing  amputation. 

The  operation  i.s  performed  in  a  bloodless  manner  by  the  use  of  \V  y  e  t  h  '  s 
pins  to  retain  an  elastic  constrictor  in  position  (I"ig.  606).  The  finst  or  untpriur 
pin  is  entered  just  in  front  of  the  acromion  process  and  at  least  an  inch  alxivc 


Vie.  VM. — SnocLDi 


*he  level  of  the  glenoid  cavity,  passes  lietween  the  neck  of  the  scapula  and  the 
«xillar>-  vessels,  and  emerges  at  the  middle  of  the  lower  margin  of  the  anterior 
«xillar\'  fold.  The  second  or  posterior  pin  is  entered  a  little  above  the  spine  of 
<he  scapula  and  on  the  same  level  as  the  first,  hugs  the  posterior  surface  of  ihe 
Scapula  closely,  and  emerges  at  a  corres|x>nding  point  on  the  [KKstorior  axillary 
•■old.  The  rubber  constriction  is  snugly  applied  above  the  pins  (Fig.  friMi). 
■A  longitudinal  incision  is  made  from  the  anterior  border  of  the  acromion  nearly 
to  the  lower  hmit  of  the  deltoid.  Two  divergent  skin  incisions  from  the  loiigi- 
tudinal  incision  meet  behind.  Skin  flaps  inclosed  by  these  lines  are  dissected 
»jp  rsfadly.  the  assistant  turning  up  the  cuff  from  one  side  while  the  ojirrator 
<ioes  the  same  from  the  other.  With  the  flaps  well  retracted  a  circular  sweep 
of  (he  amputating  knife  divides  all  the  muscular  structures  at  the  level  of  the 
*ipper  limit  of  the  joint  capsule.     The  vessels  are  secured  before  the  constric- 
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tion  is  removed.  The  acromion  may  be  sawed  off  to  increase  the  cosmetic 
effect. 

A  Buture  that  includes  the  entire  thickness  of  the  skin,  the  ends  of  which 
include  the  rubber  constrictor  when  tied  together,  sen-es  a  good  purpose  in 
this  connection,  Several  such  sutures  are  placed  on  the  circumference  of  tlie 
limb. 

I'reliniinan-  liEation  of  the  axillary  arten-  or  of  the  .lubclavinn  arterj-  niay 
be  ijerfonned  if  \V  y  e  t  h  '  s  pins  or  some  sulvttitute  therefor  (mattress 
needles)  are  not  at  hand.  The  attempt  to  use  a  constricting  band  without 
pins  or  some  similar  devices  fii  pre\ent  it  from  slipping  is  dangerous,  and 
digital  compression  of  the  subclavian  is  not  to  be  relied  on. 

Amputation  of  the  Entire  Upper  Extremity  (Paul  Berger).— 
llie  removal  of  the  entire  upper  extremity,  including  the  humerus,  the  scapula 


ihiviclp  (I'a  u  1   lie  r  gcr).  is  not  infre<iuenll> 
khI  ifMults.  accoiiiing  to  statistics  collected  b'v 


lid  the  outer  two-lliircis  of  t: 
one  in  iriodfTTi  times  with 
:  .   S  .    F  o  «■  1  ('  r  . 

Indications. — (1)  MjLlifriiaiil  tumors  of  the  region  of  the  shoulder  or  of  an>' 
i>rtioiiiif  the  sliaft  or  hoaii  of  (he  liUTiierus:  (2)  extensive  infei-lionof  the  sofr 
ails  ill  cuiiiicclicKi  with  disease  of  the  shaft  of  the  humerus  or  the  .-(houldcr— 
jiiil  :    (;'>1  t'^ti-iisive  itijuries. 

Operation.  The  incisions  employed  will  var\-  with  the  indications  and  tht- 
>riditLons  prnsenl.  Ilcmorrliiiin'  is  to  be  rontrolled  hy  preliminary  ligation  of 
If  svilK-l;ivi;iii  !tr(ery.  which  is  bcsl  iiccoin])lishcd  after  resection  of  the  middle- 
Lird  iif  the  i-hiviclc.  .\n  iticisioii  (lijr-  ''"i^)  i''  made  along  liie  upper  surfacf 
i  ihc  clavLcIc,  (hi-  hone  Imred  and  th(^  i)criosteum  reflecte<l.  In  thin  patients 
u-  Ihxk-  may  In-  divided  liy  a  small  am|)utating  or  keyhole  saw:  olhenvjse  the 
i  g  1  i  win^  s;uv  or  the  fhain  saw  must  be  used.     The  first  section  is  made  close 
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to  the  outer  attachment  of  the  stemomastoid  muscle,  at  the  junction  of  the 
middle  and  outer  third.  The  intervening  portion  is  removed.  The  deep  layer 
of  the  cer\'ical  fascia  and  the  subclavius  muscle  is  now  divided  and  the  vessels 
exposed.  The  arteri-  is  ligated  first  and  then  the  vein.  Two  ligatures  are 
applied  to  each  and  the  vessels  divided  between. 

The  patient  is  now  broupht  to  the  edge  of  the  table  and  the  arm  held  uwa\' 
from  the  body.  The  anterior  incision  is  commenced  at  the  middle  of  the 
clavicular  incision,  ia  carried  downward  and  outward  to  the  outer  side  of  the 
coraeoid  process,  passes  parallel  to  the  groove  between  the  deltoid  and  the 
pectoral  is  major,  crosses  the 
lower  margin  of  the  latter  mus- 
cle, thence  passing  across  the 
a.xillary  space  to  its  jxtsterior 
border.  The  arm  is  now  raised 
and  the  incision  continued  down- 
ward and  inwanl  to  the  iKistorior 
surface    of     the    scapula,    from 


which  point  it  is  extended  downward  for  a  short  distance  between  the  muscular 
mass  which  comprises  the  latissimus  dorsi  and  the  teres  major  and  llie  ver- 
tebral border  of  the  scapula  (Fig,  608).  An  anterior  skin  flap  is  tli.isectcd 
Up,  the  pectoralis  major  divided  in  a  vertical  direction  well  mside  the  line  of 
(he  skin  inci.-*ion.  and  the  pectoralis  minor  at  its  attachment  to  the  coraeoid 
process. 

The  patient's  arm  is  now  thrown  over  the  chest  and  the  scapular  region  well 
exposed.  The  .-iocond  inci.sion  commences  at  the  outer  termination  i>f  the 
daWcular  incision  and  is  carried  with  a  slight  outward  curve  to  the  termination 
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of  the  first  incision  below  the  angle  of  the  scapula.  The  posterior  skin  flap  is 
dissected  back  and  the  clavicular  and  scapular  attachments  of  the  trapezius 
severed.  The  omohyoid,  the  levator  anguli  scapulae,  the  rhomboideus  minor, 
the  rhomboideus  major,  and  the  serratus  magnus  on  the  thoracic  side  of  the 
vertebral  border  of  the  scapula  are  successively  divided.  The  limb  is  now 
moved  by  an  assistant  so  as  to  enable  the  operator  to  identify  any  remaining 
connections  at  this  point.  Finall}',  the  latissimus  dorsi  is  severed  in  the  lower 
angle  of  the  wound. 

The  large  wound  cavity  is  closed  by  buried  sutures  in  the  muscular  sub- 
stance and  the  skin  edges  united  in  the  long  axis  of  the  oval  opening. 


THE  ELBOW- JOINT,  THE  LOWER  PORTION  OF  THE  ASM,  AND 

THE  UPPER  PORTION  OF  THE  FOREARH 

Injuries  of  the  Soft  Parts  in  the  Region  of  the  Elbow. — The  more 
important  injuries  of  the  soft  parts  in  this  region  refer  to  the  bursa  mucosa  of 
the  olecranon,  the  capsule  of  the  elbow-joint  on  the  extensor  side,  and  the 
brachial  arterv  on  the  flexor  side. 

The  bursae  mucosae  of  the  olecranon  lie  between  the  fascia  and  the  tendon 
of  the  triceps,  and  between  the  tendon  and  the  posterior  surface  of  the  bone. 
These  are  sometimes  affected  by  hemorrhage,  the  prominent  olecranon  being 
specially  exposed  to  injuries.  Suppuration  follows  the  infliction  of  a  wound; 
this  may  also  occur  without  a  wound,  the  skin  being  greatly  thinned  by  the  pres- 
ence of  a  large  collection  of  extra vasated  blood  beneath  it  and  infection  taking 
place  from  the  microorganisms  in  the  skin  itself.  A  subcutaneous  phlegmon 
ensues,  for  which  free  incisions  and  antiseptic  treatment  are  necessar\'.  The 
elbow-joint  is  not  endangered  by  this  suppuration,  as  the  bursae  do  not  com- 
municate with  the  joint;  the  olecranon  also  serves  as  a  protection  to  the 
articulation.  Tuberculous  osteomvelitis  of  the  olecranon,  however,  mav 
endanger  the  joint. 

Subcutaneous  and  subfascial  phlegmon  of  the  lower  portion  of  the  forearm. 
as  well  as  lynij)hangitis,  may  spread  to  the  ellx)w  and  arm.  Lymphangitis 
extends  to  the  axilla.  The  lymph-glands  of  the  elbow  are  but  seldom  affected 
by  acute  inflammation  in  connection  with  septic  conditions  of  the  hand  and 
forearm,  as  only  a  few  of  the  lymph- vessels  empty  into  these,  the  greater  por- 
tion passing  directly  to  the  axillary  glands.  Wiile  septic  inflammation  of  the 
glands  in  the  region  of  the  elbow  is  very  rare,  yet  cubital  syphilitic  lymph- 
adenitis is  very  connnon  in  cases  of  general  syphilis. 

Portions  of  the  joint  capsule  on  each  side  of  the  olecranon  process  are 
exi)osed  to  injury,  so  that  contusions  in  which  the  synovial  membrane  is  forced 
against  tlie  bone  are  not  uncommon.  The  resulting  hemarthrosis  is  not  seldom 
followed  by  hydrarthrosis  of  the  elbow-joint. 

Injuries  of  the  brachial  artery  are  not  rare,  as  it  is  more  or  less 
exposed  in  its  course  from  the  axillary  cavity  to  the  foreann,  where  it  divides 
to  form  the  radial  and  ulnar  arteries.  In  most  instances  the  artery  is  injured 
})y  knife  wounds.  The  bleeding  is  easily  held  in  check  by  the  patient  himself 
or  by  others  through  digital  conij)ression  until  the  arrival  of  the  surgeon,  who 
places  a  temporary  toumi(iuet  above  the  point  of  injur}'  and  then  explores  the 
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wound  and  applies  a  double  ligature  to  the  bleeding  vessel.  Failure  thus 
definitely  to  arrest  the  hemorrhage  may  result  in  aneurism  or  severe  secondar}- 
hemorrhage,  requiring  ligation  of  the  vessel  in  continuity. 

Arteriovenous  or  varicose  aneurism  in  front  of  the  elbow-joint  is  not  so 
frequent  at  the  present  time  as  it  was  formerly,  when  venesection  was  com- 
paratively often  performed.     Accidents  ensuing  from  the  performance  of  this 
little  operation  were  not  uncommon,  the  brachial  artery  being  wounded  in 
connection  with  the  vein  and  a  communication  establisheil  between  tlie  two. 
ThLs  finally  results  in  the  formation  of  an  aneurismal  sac  at  the  place  of 
injur\'  of  the  artery,  with  the  cavity  of  which  both  artery  and   vein  com- 
municate.    Or,  with  the  immediate  passage  of  blood  from  the  artery  to  the 
vein,  the  arterial  pressure  forces  the  arterial  wave  through  the  veins  of  the 
forearm  without  the  formation  of  an  aneurismal  tumor,  dilatation  of  the  veins 
£Lnd  pulsation  and  thrill  being  the  prominent  symptoms.     Ligation  of  both 
the  arter>'  and  the  vein  above  and  below  the  point  of  communication  or 
2i.neuri.smal  sac  and  excision  of  the  intervening  portions  is  the  only  trust- 
%%-orthv  remedv.     This  method  of  treatment  is  likewise  the  best  for  ordinarv 
t:  raumatic  aneurism  of  the  brachial  arterw 

In  rare  cases  cirsoid  aneurism  of  the  forearm  is  observed.  It  may  arise 
from  contusions.  This  condition  reaches  its  highest  degree  of  development  in 
t^tie  metacarpal  region. 

DISLOCATIONS  OF  THE  ELBOW 

Dislocations  due  to  inflammator>-  conditions  of  the  elbow-joint  are  very 
re.  owing  to  the  peculiar  mechanism  of  the  joint.     Congenital  dislocations 

likewise  mre.  Dislocations  due  to  injury  are  second  in  frecjuency  of  the 
dijt^locations  of  all  the  joints  of  the  body  (27.2  per  cent,  according  to  K  r  o  n  - 
1  ^  in).     They  occur  more  frequently  in  women  and  children  than  in  men. 

Varieties. — The  following  are  distinguished : 

1.  Anteroposterior  dislocations.  These  include  dislocations  backward  and 
forward. 

2.  lateral  dislocations,  including  those  outward  and  inward. 

3.  Divergent  dislocations  of  both  bones,  e.  g.,  forward  dislocation  of  the 
I'Hdius  and  backward  dislocation  of  the  ulna. 

4.  Dislocations  of  the  radius  alone,  including  forward,  outward,  and  back- 
'^ard  dislocations. 

5.  Backward  dislocations  of  the  ulna  alone. 

The  most  frequent  dislocation  of  the  elbow  is  that  of  backward  dislocation 
of  both  bones  of  the  forearm.     Dislocations  of  the  radius  are  next  in  fre(iuency. 

Dislocation  of   Both  Bones  Backward.— This   usuallv  results  from 

hyperextension  of  the  forearm,  the  patient  falling  on  the  palm  of  the  hand,  the 
okcranon  acting  as  a  lever  and  forcing  the  lower  end  of  the  humerus  forward. 
The  humerus  is  really  the  part  dislocated.  It  may  be  complete  or  incomplete. 
When  complete,  the  coronoid  lies  behind  the  humerus,  the  latter  resting  on  the 
neck  of  the  radius.  In  the  incomplete  form  the  coronoid  is  in  contact  with 
the  trochlea  and  the  head  of  the  radius  rests  on  the  capitellum.  The  capsule 
is  torn  and  there  may  be  other  associated  injuries,  such,  for  instance,  as  rupture 
of  the  brachialis  anticus,  or  injur}'  of  the  vessels  of  the  forearm.    There  may 
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also  be  associated  fractures,  such  as  fracture  of  the  coronoid,  the  olecranon, 
the  upper  end  of  the  radius,  the  joint  surfaces  of  the  humenis,  and  the  condyles 
or  epicondj'les  of  the  humerus.     Finally,  the  dislocation  may  be  compound. 

The  clinical  picture  of  this  dislocation  is  verj'  characteristic  (Hg.  700). 
The  forearm  is  usually  in  a  position  of  right-angled  flexion ;  it  is  sometimes  in 
complete  extension.  Further  flexion  is  impossible,  though  the  arm  may  be 
somewhat  extended.  The  olecranon  projects  strongh'  backward  with  the 
triceps  tendon  as  a  rigid  cord.  The  head  of  the  radius  may  be  palpated  in  its 
abnormal  position.  The  condyles  of  the  humerus  appear  beneath  the  tightly 
stretched  soft  parts. 

The  diagnosis  is  made  without  difficulty  in  recent  injuries  and  after  the 
swelling  has  subsided.  With  extravasations  of  blood  present,  however,  only 
quite  strong  pressure  will  bring  out  the  relations  of  the  liony  prominences  to 
each  other,  A  diagnostic  test  consists  in  noting  the  relation  of  the  point  of 
the  olecranon  to  the  epicondyles.  In  the  normal  joint  these  three  points  are  on 
the  same  le\e\  with  the  forearm  with  the  latter  flexed  at  a  right  angle,  but  in 
this  form  of  dislocation  the  olecranon  lies  at  a  higher  level.  This  dislocation 
must  be  sjiecialiy  differentiated  from  supracondyloid  fracture  of  the  humeru.s. 
Treatment.  — The  physiologic 
method  of  reduction  meets  all  the 
reciuirements.  The  articular  sur- 
faces are  brought  into  normal  rela- 
tions by  retracting  the  route  taken 
in  the  production  of  the  disloca- 
tion. The  arm  is  forced  into  hyper- 
extension,  from  which  position  the 
joint  surfaces  are  separated,  and, 
while  flexion  is  again  produced,  trac- 
tion is  made  on  the  forearm  and 
pressure  made  on  the  olecranon  to 
force  the  lx>ncs  fonvanl.  The  re- 
duction takes  place  readily.  The  aflcr-treatment  consists  in  requiring  the 
patient  to  purr\-  the  arm  in  a  sling,  passive  movenionts  being  commenced 
after  fourteen  days. 

The  dislcx'ation  may  hv  rwiuced  in  this  way,  even  after  the  lapse  of  weeks. 
In  cases  of  long  stiimiinjr,  however,  the  method  is  not  so  succe^-sful,  on  account 
of  adhesions:  after  manipulation  under  an  anesthetic,  reduction  is  sometimes 
accomplished  by  traction  methods.  These  failing,  Trendelenburg  recom- 
mends temiwrary  resection  of  the  olecranon.  The  olecranon  is  exposed  by  a 
transverse  in('i,«ion  fmm  one  condyle  to  the  other  and  the  process  separated  «nth 
the  saw  or  chisel.  It  is  then  turned  up  with  the  triceps  attachment,  and  the 
intra-iirticuhir  adhesions  sep;irate<l.  After  re<luction  the  sawed  surfaces  are 
sutured  together.  Resection  of  the  elbow-joint  is  reser\-ed  for  the  intrac- 
table cases. 

In  compound  dislocations  t!ie  wounil  is  u-iiually  situated  in  front.  Most 
thorough  cleaii.-^infr  ^lloul[l  precede  the  attempt  at  reduction.  Should  suppura- 
tion ensue,  in  all  iiriil);Uiilil  y  resection  will  liave  to  be  resorted  to.  Amputation 
is  the  usual  oiitcnriie  nf  a  case  in  which  the  vessels  arc  seriously  damaged. 

Lateral  Dislocation.— This  Is  a  variation  of  the  backward  dislocation. 
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Mid  is,  more  properly  speaking,  a  dUlocation  backward  and  outward.  In 
all  probability  there  is  a  secondary  movement  added  to  the  simpler  mechanism 
already  described,  as,  for  instance,  in  the  case  of  a  fall  fonvard  on  the  out- 
stretched hand,  the  weight  of  the  body,  after  hyperex tension  of  the  joint, 
forces  the  articular  surfaces  apart  and  then,  when  the  body  loses  its  sup- 
port, a  secondary  forcible  movement  occurs.  This  secoiidiin,'  mo\ement  is  not 
a  simple  Hexion.  but  a  simultaneous  lateral  inflection^  forcin);  outwanl 
the  bones  of  the  forearm. 

The  di.slocation  is  either  complete  or  incomplete.  The  former  is  rnre.  \et 
cases  have  been  reported  (M  a  1  g  a  i  g  n  e).  The  elbow-joint  is  enlarged  in  its 
transverse  a.s  well  as  in  its  anteroposterior  diameter.  The  olecranon,  the 
posterior  surface  of  which  is  usually  rotated  somewhat  outward,  can  be  pal- 


pated from  behind  and  outside.  The  coronoid  process  rests  on  the  external 
edge  of  the  posterior  intercondyloid  fossa  or  on  the  external  condyle;  the 
radius  projeel.s  outward.  The  broad  trochlea,  as  in  the  usual  backwani 
dislocation,  elevates  the  soft  parts  in  front  (Figs.  701  and  70:J).  The  internal 
rondyle.  if  not  broken  off  and  displaced,  is  vepi-  prominent  at  the  inner  contour 
of  the  joint.  The  injury  may  be  complicated  by  the  rupture  of  the  ulnar  nerve 
and  the  slipping  of  the  brachialis  anticus  muscle  and  of  the  brachial  artery 
behind  the  condyle.  This  complication  is  difficult  of  reduction;  gangrene  of  the 
extremity  may  occur  from  compression  of  the  brachial  arten,'. 

Incomplete,  dislocation  backward  and  outward  occurs  much  more 
tequently  than  is  generally  supposed.  It  probably  remains  unrecognized  in  a 
^lively  large  number  of  cases.  The  clinical  symptoms  are  but  slightly' 
■riced;   the  Iwickward  prominence  of  both  bones  of  the  forearm  is  almost 
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entirely  absent.  The  position  of  the  head  of  the  radius  is  made  out  with 
great  difficulty,  owing  to  the  fact  that  it  is  more  or  less  covered  by  the  promi- 
nence of  the  external  condyle.  In  addition  to  this,  the  external  condyle  is 
fre(|Uently  broken  off  by  avulsion  from  the  excessive  strain  on  the  internal 
lateral  ligament.  The  extravasation  of  blood  from  this  source  seires  to 
increase  greatly  the  difficulties  of  diagnosis.  Movements  of  the  arm  are 
possible,  though  restricted,  the  concave  articular  surface  of  the  ulna  moving  on 
the  convex  surface  of  the  capitellum  of  the  humerus.  (Inly  a  ver\'  careful 
examination  will  disclase  the  true  nature  of  the  injury,  and,  whenever  possible, 
the  use  of  the  Rontgen  rays  should  be  taken  advantage  of  to  assist  in  the 
diagnosis. 

Reduction  is  effected  by  hyperextension  and  abduction  of  the  forearm, 
this  being  forced  inward  at  the 
same  time,  and  finally  by  flexion. 
The  separated  epicondyle  almost 
r^ularly  lies  in  the  furrow  of  the 
trochlea  and  may  form  a  barrier  to 
reduction.  Should  attempts  fail  to 
reduce  the  dislocation  by  nianipuln- 
tion,  the  joint  is  to  be  opened  from 
behind,    the    internal    condyle   re-  ^ 

moved,  and  reduction  then  effected. 
If  the  attempts  at  reduction  still  ^ 

fail,  the  arm  is  to  be  placed  at  a  _ 

right  angle  and  secured  by  proper     --^^ 

lateral    splints    or   plaster-of-Paiw. 

After  fourteen  days  passive  move 1 

ments  are  l>egun  with  a  view  o~  __-f 
obtaining  a  useful  arm  in  its  disl(*^^»- 
ciiteti  iX).iition.  Should  ankylorr'™^^* 
ensue  finally,  resection  is  indicate*— —£_ 
Dislocation  of  the  forear*"^  " 
backward  and  inward  likewi-  ^^^^ 
occurs  as  either  a  complete  or  £^^^^ZZ. 
incomplete  <lislocation.  Here  al* 
there  is,  in  all  probability,  u  later 
hyjK'rcxtension  and  backwanl  dislocation.     The  s 


inflection  following 

toins  are  eviilent  from  Fig.  7(J2. 

Dislocation  forward  from  hyperflexion  is  very   rare.    It  is  possibi 
only  from  a  blow  or  a  f;ill  (m  the  olecranon  with  the  arm  strongly  flexi 
Abnul  ()iic-ff)iirth  iif  all  the  cast's  are  complicated  by  fniclureof  theolecranor* 
This  is  easily  cNplaiTicil :  the  flexion  cxceeiling  the  physiologic  limit,  a  fixetl  poll*  * 
is  formed  at  t!ie  con  moid  jmicoss:   but  complete  separation  of  the  artirula.'' 
surf;tt'<'s  (Iocs  not  take  place  ea.'ijly,  on  account  of  the  contact  of  the  flexeil 
fiircanii  with  the  arm.  unless  tlie  olecranon  gives  way.     The  relations  of  th*" 
parts  aro  well  siunvn  in  Fig.  704.     The  reduction  is  accompli.ihetl  by  forcing  the 
Imxics  of  the  forearm  backward,  while  the  arm  and  forearm  are  separated  fmm 
each  oilier  by  traction  and  coiinler-traction;  a  movement  of  flexion  closes  the 
maneuver. 
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dtation  dislocation  of  the  elbow  is  a  complete  lateral  dislocation  of  the 

m,  in  which,  in  consequence  of  severe  laceration  of  the  soft  parts,  as,  for 

ice,  in  a  complete  outward  dislocation,  the  outer  surface  of  the  humerus 

braced  by  the  sigmoid  cavity. 
case  of  divergent  dislocation  of 

bones  of  the  forearm,  the  ulna  is 

ated  backward  and  the  radius  for- 

(Flg.  705).      Mechanically  this  in- 

results  from  forced  pronation   and 

on  of  the  ulna  around  its  own  axis; 

'bicular  ligaments  must  give  way  to 

t  forward  dislocation  of  the  radius. 

e  most  marked  cases  the  arm  has 

Found  in  half  flexion  and  full  prona- 
Or,  the  head  of  the  radius  may  rest 

e  outer  and  the  olecranon  on  the 
condyle,  in  which  case  both  bones 

;  forearm  may  be  broken. 

islocation  of  the  Elbow-joint  with 

ture. — In   addition  to  fractures  of 

picondyles,  other  fractures  may  ac- 

uiy  dislocations  of  the  elbow-joint. 

ter,  in   an  elbow-joint  which   he 

lompelled  to  resect,  obacr\-etl  a  fracture  of  the  condyle  with  backward 

ation  of  the  forearm,  and,  in  addition,  fracture  of  the  olecranon  and  heatl 

:  radius.  Dislocation  backward  of  the  forearm  is  fre(]uently  complicated 
by  fracture  of  the  coronoid  process.  Com- 
pound fractures  of  both  bones  of  the  fore- 
arm combined  with  dislocations  of  the  radius 
outward  and  the  olecranon  inward  may 
occur  (see  Divergent  Dislocations). 

In  the  treatment  of  these  complicated 
injuries  the  dislocated  bones  and  disturl^ed 
fragments  arc  to  be  brought  as  nearly  as 
possible  into  their  normal  positions  and  the 
injured  joint  immobilized  for  at  least  four 
weeks.  Should  methodic  movements  fail  to 
restore  the  joint  to  a  proper  degree  of  a-^e- 
fulness,  resection  must  be  resorted  to. 

Dislocations  of  the  Radius  Alone.— 
Isolated  dislocations  of  the  radius  are  not 
ver\-  frequent.  Dislocation  of  the  head  of 
the  radius  forward  is  the  form  most  often 
met  with.  It  occurs,  as  a  rule,  in  young 
persons  and  results  from  a  fall  on  the  hyper- 
extended  arm.  with  the  hand  supinated :  there 

iteral  inflection  of  the  elbow  in  addition.     Sometimes  dislocation  fomard 

ompanied  by  fracture  of  the  upper  end  of  the  ulna.     In  this  case  the  force 

rom  behind  and  8er\-es  to  produce  both  lesions  simultaneoualy  (Rose  r). 
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The  dislocated  head  of  the  radius,  in  cases  of  anterior  dislocation,  lies  between 
the  biceps  and  the  supinator  longus  and  forms  an  easily  palpated  prominence. 
There  is  an  undue  prominence  of  the  external  condyle  because  of  the  absence  ol 
the  head  of  the  radius.    The  arm  is  in  a  position  of  half  flexion  and  slight  abduc- 
tion,  and  can  be  neither  completely  extended  nor  flexed.    Attempts  to  produce 
flexion  beyond  a  right  angle  cause  the  dislocated  head  of  the  radius  to  impinge 
against  the  humerus.    Reduction  may  be  attempted  by  traction  on  the  supine 
and  extended  forearm.     It  is  exceedingly  difficult  to  retain  the  bone  in  position 
after  reduction,  the  action  of  the  biceps  and  pronator  radii  teres  drawing  the 
upper  end  of  the  radius  forward.     Retentive  bandages  of  plaster-of-Paris  may 
be  applied  with  the  forearm  in  slight  extension  and  supination  in  an  attempt 
to  keep  the  radius  in  contact  with  the  capitellum.     In  order  to  avoid  partial 
ankylosis  bandages  should  not  be  permitted  to  remain  longer  than  ten  days, 
after  which  the  arm  is  to  be  placed  in  a  right-angled  position  for  fourteen  days, 
when  passive  movements  are  to  be  made.     In  old  cases  reduction  scarcely  ever 
succeeds  and  resection  is  indicated.     Even  in  the  majority  of  recent  cases  a  good 
functional  result  is  rarely  obtained  without  resection  of  the  head  of  the  radius. 

Dislocations  of  the  radius  backward,  and  backward  and  outward  com- 
bined, are  very  rare.  They  occur  in  young  individuals.  They  probably  ^. 
result  from  forced  supination  combined  with  abduction.  The  forearm  is 
moderately  flexed  in  a  position  between  pronation  and  supination ;  the  head 
of  the  radius  is  felt  at  the  elbow  behind,  to  the  outer  side.  Reduction  is 
effected  by  traction  on  the  supine  hand,  while  at  the  same  time  the  head  of 
the  radius  is  forced  into  its  normal  position  by  pressure.  The  arm  is  put  up 
at  a  right  angle  for  fourteen  days,  when  passive  movements  are  employed. 

A  subluxation  of  the  radius  forward  sometimes  occurs  in  ver>-  young 
children  who  are  grasped  suddenly  by  the  hand  with  the  forearm  slightly  -.j^ 
flexed,  hyperextension  and  traction  being  made  at  the  same  time,  as  in  the- 
act  of  lifting  a  cliild  by  the  hand.  On  account  of  the  want  of  resisting  powei 
in  the  orbicular  ligament  in  early  childhood,  the  head,  thus  suddenly  acti 
on,  is  dislocated  inward  and  forward  by  the  biceps  attached  to  the  tuberosit\~.^  .^^^  m-  .j 
of  the  radius.  In  this  injury  the  hand  is  prone  and  the  forearm  is  slighth""^  X  -y-  fj 
flexed.  Supination  is  difficult  and  painful;  flexion  is  not  usually  interfei 
with. 

Reduction  sometimes  occurs  spontaneously.     It  is  sometimes  effected  withtf" 
difficulty  and  requires  strong  supination  with  the  thumb  pressing  against  tli. 
dislocated  head  of  the  radius.     The  head  can  sometimes  be  felt  to  return  wit 
an  audible  sound;  sometimes  soft  crepitation  is  felt  under  the  thumb  as  tK 
head  slips  back  into  place.     Retention  is  maintained  by  rectangular  flexion 
pronation. 

FRACTURE  OF  THE  HUMERUS 

Fractures  of  the  Shaft  of  the  Humerus. — These  are  relativelv  comm 
and  occur  more  frequently  from  direct  than  from  indirect  violence.     In  indir<^ 
violence  the  force,  if  affect  in*?  the  forearm,  is  usually  transferred  through  t 
shaft  of  the  humerus  to  the  shoulder-joint,  and  here  produces  either  dislocatic^''^ 
or  fracture  of  tlio  neck.     In  cases  of  transverse  fracture  the  displacement  of  tl:M^ 
fragments  is  sh^ht,  specially  if  the  fracture  lies  below  the  point  of  insertio/' 
of  the  deltoid  nmscle,  where  the  fragments  are  held  in  ap{X)sition  by  tb^ 
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alls  anticus  and  the  trieepa  muacle.     Oblique  fractures  always  show 

wment  both  in  axis  and  in  length.     In  fractures  in  the  middle  third  the 

fragment  is  displaced  forward  and  outward  by  the  action  of  the  deltoid 

le  torn  fragment  is  displaced  backward  and  upward 

1  triceps.     In  fractures  in  the  upper  third  and  above 

sertion  of  the  deltoid,  this  mascle  draws  the  lower 

snt  outward,  the  upper  fragment  following  the  in- 

traction  of  the  pectoralia  major.     Sometimes  the 

U8  is  inflected  b>'  the  force  producing  the  fracture, 

igments  forming  an  angle  opening  outwardh 

e  shaft  of  the  humerus  is  more  frequenth  broken 

iscolar  action  than  is  any  other  portion  of  the 

in   (57  out  of   85  cases,   f  i  u  r  1 1)      The  pomt  of 

V  Ilea  usually  immediately  below  the  pomt  of  inser 

'  the  deltoid  muscle.     The  short  shoulder  muscles 

ilariy  the  deltoid,  retain  the  upper  portion  of  the 

Ufl,  the  lower  portion  being  earned  for\\ard  and  in 

>y  the  strong  muscles  of  the  trunk    inflection  occurs 

sequence  of  the  divergent  muscular  effort. 

e  functional  prognosis  following  fracture  of  the  Tv^i"r*Tll'i^ 

ufl  is  not  very  favorable,  on  account  of  the  fre(|uency  8h»it    or    thb 

ire  of  union,  due  to  interposition  of  muscular  struc-  The  aonuaiui  ia 

rom  the  brachialis  anticus  and  the  triceps,  which     j{[^  moideU  mto 

toisively  attached  to  the  bone,     0  u  r  1 1  found,  in 

tses  of  pseudarthrosis,  that  165  of  these  affected  the  humerus.     (lor 

ionfl  for  I'seudarthrosis,  see  Vol.  I,  page  368.)     During  such  operations  on 

menis  care  mast  be  taken  not  to  injure  the  musculospiral  ner\e,  which 
winds  round  the  bone  in  the  muaculospirni  groove  and 
reaches  the  outer  side  of  the  arm  above  the  elbow-joint 
at  the  anterior  edge  of  the  supinator  longus.  thus  de- 
scribing a  long  spiral  around  the  posterior  surface  of 
the  humerus.  This  nerve  is  likewise  liable  to  injury  in 
case  of  fractures  of  the  humerus  involving  the  muscu- 
lospiral groove  (see  page  458),  because  of  its  close  at- 
tachments to  the  periosteum;  yet  this  accident  is  not 
of  such  frequent  occurrence  in  common  fractures  as  in 
gunshot  wounds.  In  some  cases  after  repair  of  a  frac- 
ture in  this  region,  sj'mptoms  of  compression  of  the 
musculospiral  neire,  announced  by  pains  in  the  thumb, 
index  and  middle  fingers  (distribution  of  the  radial 
ner\-e),  and  the  final  occurrence  of  paralms,  are  due  to 
pressure  by  callus  on  the  nen'e,  removal  of  which  is 
followed  by  restoration  of  the  function  of  the  nerve 
(see  Vol.  I.  page  335). 

Reduction  of  the  displaced  fragments  haWng  been 
effected,  retention  is  best  accomplished  by  the  apparatus 

in  Fig.  707.    ThU  apparatus  is  made  of  sole  leather,  which  is  immersed 

I  water  sufficiently  long  to  render  it  pliable,  after  which  it  is  molded 

aee,  where  it  is  bandaged  temporarily  until  it  dries  and  hardens.    It  is 
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then  removed,  lined  with  cotton  or  wool,  and  reapplied  and  held  in  place  h~^ 
adhesive  plaster  (Fig.  708).  In  the  ub^ 
sence  of  a  suitable  piece  of  sole  leathe-r= 
the  same  apparatus  may  be  made  of  wipr— 
cloth,  with  the  edges  bound  with  adhe-« 
sive  plaster,  or  of  several  layers  o^ 
canton  flannel  in  which  plaster-of-Pari=  J 
cream  has  been  incorporated.  It  is  wei-K 
to  make  a  stiff  paper  pattern  first  irm 
order  to  obtain  the  proper  proportions  tc» 
fit  the  individual  case.  After  it  is  f* — s 
cured  in  position  by  adhesive  plaster  £X 
Velpeau  bandage  is  applied.  < 
Brewer's  spica  apparatus  may 
employed  (Kig.  692). 

Compound  fractures  and  fractures^B^ 
due    to    gunshot    wounds    are    to   bei-Z**^ 

placed  in  splints  with  antiseptic  dress ^ 

ings  applied  and  kept  at  rest  on  a  pillow  -^.^'^ 
support.  Later,  when  the  dressings  are  ^^f"- 
to  be  changed  less  frequently,  a  fenes-  — ^ 
trated  plaster-of-Paris  splint  may  be  em-  —  * 
ployed.  In  fractures  in  the  upper  third  fc* 
of  the  arm,  with  persistent  tendency'  to  *^* 
overlapping,  it  may  be  necessary  to  use  -^^ 
extension  by  weight. 

Fractures  of  the  Epicondyles  and  ^ 
of  the  Condyles  of  the  Humerus.— By  '- 
fractures  of  the  epicondyles  of  the  humerus  (epicondylar  fracture,  Fig.  ' 
709.  A.  ('.  IS,  I)),  is  to  he  understood  fractures 
involving  the  two  ajOTphyscal  processes  to  which 
the  lateral  ligaments  of  tlie  ellx)w-joint ,  as  well 
as  the  musck^,  c,  (/.,  the  flexors  at  the  internal 
epicondyle  ami  the  extensors  at  the  external 
epicondyle,  arc  attached.  By  fractures  of  the 
condyles  (condylar  fractures)  is  meant  frac- 
tures of  the  condyles  involving  the  articular  sur- 
faces ([■"ig.  710}.  The  transverse  fracture  sep- 
arating the  lower  end  of  the  humerus  is  called 
the  supracondylar  fracture,  and  the  so-called 
V-fracture  and  T-fracture  are  called  condylo- 
intercondylar  fractures  (I'ig.  710).  The  last 
two.  witii  the  exception  of  tho.^o  due  to  gun- 
shot wounds,  are  conipariitively  rare.  __       _ 

In  the  mechanism  of  dislocations  occurring  *t  the  Ei.Bow-j(it>-T. 

fn.rn  (lyiioi-cxtension,  it  has  already  I>cen  .stated      c,fJ«^orih^;«f!^'^«'Sdiii: 
that  the  rupture  of  the  ligaments  and  capsule      Jj^  d.  (r«tu«  oi  the  ini«T«i  (i«™- 
iiiay  lie  re))laccc|  by  fracture  of  the  lower  artic- 
ular extremity  of  the  humerus.     The  elasticity  of  the  ligamentous  structures 
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and  the  soft  condition  of  the  bones  in  children  greatly  favor  such  an  injury, 

and  it  is  in  those  below  the  twelfth  year  that  it  takes  place  most  frequently. 

It  is  this   supracondylar  fracture  (Fig.  709,  A,  B) 

that  was  formerly  supposed   to  be  a  diastasis  nr 

separation  of  the  lower  epiphysis.     This  epiphysis 

is  situated  lower  than  the  usual  line  of  separation, 

and  the  curtilaginous  bone  separating  its  two  bony 

nuclei  from  the  diaphysi&  is  completely  covered  and 

protected  by  the  ulna. 

The  general  appearance  of  a  supracondylar  frac- 
ture greatly  resembles  a  backward  dislocation  of  the 
forearm.  Like  the  latter,  it  is  due  to  hyperextcn- 
sion  and  results  from  a  secondary  movement  of 
flexion.  The  broken-off  joint  end  inda^ed  in  its 
capsule  is  carried  backward;  thi,s.  t(^ether  with  the 
ver>-  Cfinsideraiile  extravasation  which  usually  ac- 
companies this  injury,  renders  the  diagnosis  very 
obscure  until  attempts  are  made  to  reduce  the  sup- 
posed disliH-ation.  Tlie  true  condition  of  affairs  is  fio.  710.— FB*<Tin>j'iit-Tiit 
then  ma<le  manifest  by  the  ease  of  reduction  b>'  be*,-*  ^^l\"'FR"i  il'l 

simple   traction   on   the   forearm,  the  existence  of  "'>">  iKi'."t  iiiu>ri ki. 

erepitas,  and  the  tendency  to  recurrence  after  re-     ,bt  Sn' Juv-ill^ <T'i!ir\Z 

tiuotion.  '  i5'rh^th™;fjiMA'i™|>"ii;r™f'^ 

A  peculiar  deformity,  known  as  cubitus  varus  J^IJ' ,he\ii^/illi, thwh "he 
(Fig,  712),  (iometimes  results  from  this  variety  of  l'";''^Ij"!"vf"'i,, '?""„'" 
fracture,  in  which  there  is  an  angular  deviation  of  dyio-iniwtm.iiyiur  (rami™). 
the  lower  fragment  with  the  apex  outward.     It  has 

been  variously  attributed  to  the  dres-sings  eniployo<l,  to  the  supporting  uf  the 
limb  in  a  sling  under  the  elbow,  to  muscular  contraction,  and  tii  prim«r>' 
displacement  of  the  lower  fragment  in  a  fnicture 
by  adduction. 

The  function  prognosis  of  this  fracture  is 
much  more  unfavorable  than  in  fracture  of  the 
epicondyles,  or  fracture  of  the  olecranon.  An- 
kylosis, due  to  excessive  formation  of  callus  and 
hyperplastic  synovitis,  is  the  rule. 

Treatment. — The  arm  is  to  be  secured  in 
anterior  and  posterior  molded  splints,  made  of 
sole  leather  or  plaster-of-Paris,  at  a  right  angle, 
so  that,  in  case  of  permanent  ankylosis,  the 
elbow  will  be  in  a  po.sition  to  insure  as  wide  a 
range  of  usefulness  as  pos,«ible.  In  onicr  to 
prevent  the  tendency  to  cubitus  varus,  the  iiuier 
upper  p<}rtion  of  the  forearm  (with  the  attached 
lower  fragment)  is  kept  well  down  and  pronated. 
while  the  sphnt  is  hardening,  and  the  use  of  a 
sling  to  support  the  arm  is  to  be  avoided.  In 
children  with  marked  displacement  and  swell- 
ing the  patient  is  kept  on  his  back  in  bed  (S  t  i  m  s  o  n).     At  the  end  of 
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two  or  three  weeks,  according  to  the  extent  and  grade  of  the  inSanunator^' 

action,  methodic  passive,  and  finally  active  movementa  are  to  be  instituted 
and  persisted  in  until  normal  flexion  and  extension  are  obtained.     If  marked 
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angular  deformity  is  present  on  the  completion  of  the  reparative  process,  the 

excision  of  a  wedge-shaped  piece  from  the  humenis  will  relieve  the  deformity. 

The  diagnostic  symptoms  of  fracture  of  the  epicondyle  are  as  follows: 

Extravasation  of  hloo<l  in  the  neighborhood  of  the  injured  epicondyle;  pain  on 

palpation  of  the  line  of  the  epicondylcs.  the  thumb  of  the  surgeon's  hand 

t         i  pressing  on  one  condyle  and  the  middle 

j      iM  finger  on  the  other;   mobility  of  the 

/      ^1  epicondyle;   freedom  from  pain  when 

/,      ^M  slow  and  careful  flexion  and  extension 

j       ^H  movements  of  the  arm  are  made  within 

/        ^^^  a  certain  arc,  and  sudden  pain  when 

/        ^IL^^K  *'^^  limits  of  this  are  reached.     This 

^       "^BT^^^t  '^^'^  s.vmptom  is  due  to  the  fact  that 

J ^^^L^^^L^Kf  ''he  lateral    ligaments   are   not    made 

^/•(^^"^^^r^  tense  and   hence  do  not    disturb  the 

J^^^^^r  ^^^  broken-off  epicondyle  when  movements 

^^k^^V    ^^.^;^  ^1  ^I'E'  made  only  within  certain  limits; 

^^r    .^p-^^fli      ^^1  but  as  soon  as  these  limits  are  exceeded 

pain  is  at  once  complained   of.     This 

distinguishes   the    lesion    in    question 

from  condylar  fracture,  in  which  the 

slightest  movements  produce  pain. 

It  is  important    that    epicondylar 
fractures  be   diagnosed  and  correctly 
treated.     Partial  or  even  complete  an- 
kylosis of  the  joint  may  result  from  the 
formation  of  callus  extending  from  the 
epicondyle  over  the  anterior  or  poste- 
^'ihe  e'xiBr*iaJ  cuiidyie!'"'"  °"""™'''''^'"'""     """■  articular  surf ace  of  the  humenis. 
or  from  hyperplastic  synovitis  attack- 
ing the  joint  surfaces.     Ossification  of  the  capsule  (synovial  callus)  has  been 
olj.sorvcd  in  Into  resections  (II  u  e  t  e  r). 

The  treatment  of  fractures  of  the  internal  epicondyle  consists  in  simple 
imni<)l)ili!!atinn  with  1  lie  elbow  at  aright  angle  so  as  to  relieve  the  tension  on  the 
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muscles  which  tend  to  draw  the  fragment  forward  and  downward.  In  frac- 
tures of  the  external  epicondyle,  after  reduction  of  the  fragments  (which  is 
sometimes  extremely  difficult),  simple  immobilization  suffices.  In  case  an 
angular  deformity,  cubitus  valgus  (Fig.  713),  is  present,  which  cannot  be 
reduced,  this  is  to  be  afterward  corrected  by  a  supracondyloid  cuneiform 
osteotomy  on  the  corresponding  side  of  the  humerus. 

Fracture  of  the  Olecranon. — This  fracture  is  of  less  frequent  occur- 
rence than  that  of  the  epicondyle,  and  is  due,  as  a  rule,  to  direct  falls,  particu- 
larly a  fall  against  a  sharp  edge  with  the  joint  sharply  flexed.     Very  rarely  it 
occurs  from  muscular  violence.     In  recent  cases  the  hemorrhage  assumes  u 
roundish  oval  shape  from  accumulation  of  blood  in  the  biu^a  of  the  olecranon. 
As  a  rule,  the  collection  of  blood  covers  the  fracture  and  masks  the  latter  so  that 
considerable  force  must  be  used  in  making  out  the  separation  of  the  fragments. 
This  latter  symptom  is  due  to  elastic  retraction  and  to  contraction  of  the  triceps 
by  which  the  broken-oflf  piece  of  the  olecranon  is  drawn  upward.    The  size  of  the 
fragment  varies  according  to  whether  or  not  the  attached   capsule  is  torn 
trans\'ersely.     In  impacted  fracture  of  the  olecranon  the  cortical  lamella  is 
driven  into  the  medullary  substance  and  there  is  no  separation. 

In  cases  of  fracture  of  the  olecranon  the  arm  is  usuallv  flexed  at  an  obtuse 
cuigle.  Active  extension  is  not  possible,  the  action  of  the  only  extensor  of  the 
<*orearm  being  destroyed  by  the  breaking-oflf  of  its  point  of  attachment. 
Attempts  to  make  flexion  or  extension,  either  actively  or  passively,  are  attende<l 
^with  sharp  pain  and  an  increased  separation  of  the  fragments. 

Transverse  fracture  of  the  olecranon  usually  reunites  only  by  fibrous 
tissue,  owing  to  the  separation  of  the  fragments  and  the  fact  that  the  tendinous 
insertion  of  the  triceps  muscle  replaces  the  periosteum.  As  in  the  case  of  the 
patella,  longitudinal  fractures  unite  by  bone. 

The  fracture  extends  into  the  joint  and  is  followed  by  hemorrhage  into  the 

joint.     SjTiONntis  is  present  to  a  greater  or  lesser  extent  and  some  ankylosis  of 

the  joint  follows  from  this  source.     The  function  is  still  further  interfered  with 

by  the  stretching  of  the  ligamentous  band  connecting  the  fragments,  and  by  the 

corresponding  impairment  of  the  power  of  extending  the  arm. 

The  treatment  aims  to  obtain  bony  union  if  possible  and,  this  failing,  a 
short  fibrous  connecting  band.     The  arm  should  be  placed  in  a  position  to 
obtain  approximation  of  the  fragments,  but  it  is  usually  unnecessar>'  to  place  it 
in  complete  extension.     An  examination  of  the  parts  with  the  arm  at  an  obtuse 
angle  or  in  partial  flexion  will  usually  show  the  distance  between  the  fragments 
to  be  not  greater  than  in  full  extension.     Besides,  in  the  latter  position  there  is 
danger  of  producing  hyperextension  and  consequent  displacement  forward  of 
the  bones  of  the  forearm  or  tilting  of  the  olecranon  fragment.     A  plaster-of- Paris 
bandage  is  applied  with  the  arm  flexed  as  much  as  possible  without  increasing 
the  separation  of  the  fragments,  as  shown  by  making  trial  of  different  degrees 
^  flexion.    A  fenestrum  should  be  cut  at  the  elbow  to  permit  inspection  of  the 
parts.     A  method  of  treatment  that  is  sometimes  successful  is  to  place  a  fan- 
shaped  piece  of  adhesive  plaster  over  the  area  of  the  triceps  and  attach  its  lower 
extremity  to  a  plaster-of-Paris  dressing  on  the  forearm.    Malgaigne*s  hooks 
have  been  used  in  a  similar  manner.     Preliminar>'^  aspiration  of  the  joint  has 
been  found  useful   in  effecting  approximation    (V  o  1  k  m  a  n  n  ,  L  a  u  e  n  - 
stein).    The  position  of  flexion  at  a  right  angle  is  cautiously  assumed  by 
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gradually  but  carefully  changing  the  angle  of  flexion  from  time  to  time- 
and  applying  each  time  a  new  plaster-of-Paris  bandage.  If  separation  is 
marked  at  the  commencement  in  whatever  position  the  arm  is  placed,  the 
question  of  suturing  the  fragments  is  to  be  considered.  This  may  be  done 
with  kangaroo  tendon,  silver  wire,  or  fine  silk.  If  either  of  the  two  former  is 
used,  the  lower  fragment  is  to  be  drilled  transversely  and  the  suture  passed 
through  the  triceps  tendon.  When  fine  silk  is  employed,  the  fibroperiosteal 
structures  adjoining  the  fracture  are  sutured.  Suturing  is  not  to  be  attempted 
unless  from  ten  to  fifteen  days  have  elapsed,  in  order  to  afford  time  for  the 
tissues  to  regain  their  vital  resistance  and  thus  to  avoid  the  dangers  of  sup- 
puration. 

In  cases  of  long  standing  with  marked  disability  the  fibrous  connecting 
band  may  be  excised  and  suturing  performed. 

FRACTURE  OF  THE  ULNA  AND  RADIUS 

Fracture  of  the  Coronoid    Process  of  the  Ulna.— Fracture   of   the 

coronoid  process  of  the  ulna  is  very  rare  except  as  a  complication  of  dislocation 
of  the  ulna  backward,  it  is  produced  by  falls  on  the  outstretched  hand  with 
the  forearm  almost  extended,  the  force,  transmitted  through  the  ulna,  driving 
the  coronoid  against  the  trochlea  of  the  humerus.  It  also  arises  from  excessive 
contraction  of  the  brachialis  anticus,  this  muscle  tearing  off  its  point  of  insertion 
into  the  ulna.  Excessive  flexion,  the  coronoid  being  forced  into  the  anterior 
condyloid  fossa,  may  also  produce  it  The  olecranon  with  the  ulna  may  be 
displaced  backward  from  the  trochlea.  On  palpation  the  patient  experiences 
pain  at  the  site  of  the  coronoid.  Acute  flexion  is  also  painful,  the  more  so  when 
this  movement  is  attempted  with  the  hand  pronated ;  the  flexion  in  this  case 
is  performed  by  the  brachialis  anticus  alone,  but  with  the  hand  in  supination  the 
biceps  assists  and  the  pains  are  not  so  pronounced,  since  the  flexion  is  per- 
formed from  the  radial  side.  Active  extension  also  causes  pain.  This  fracture, 
like  that  of  the  olecranon,  reunites  onlv  bv  fibrous  tissue.  The  treatment 
consists  in  retention,  after  reiluction  by  placing  the  arm  in  a  flexed  position,  , 
with  a  plaster-of-Paris  bandage.  If  there  is  marked  diastasis  of  the  ulna  and. 
trochlea,  the  surfaces  are  approximated  under  a  general  anesthetic. 

Fracture  of  the  Neck  of  the  Radius.— This  fracture  is  somewhat  moi 
frecjueiit  than  that  of  the  coronoid  process.     It  may  occur  independently  ori; 
connection  with  fracture  of   the  coronoid   process.      In  the  former  case 
results  from  falls  on  the  radial  side  of  the  forearm,  the  arm  striking  against  soi 
projection,  or  from  blows.     In  order  that  the  fracture  may  be  produced  by — 
direct  blow  a  consideralile  force  is  necessar>'  to  overcome  the  protect! 
afforded  by  the  supinators  and  the  radial  extensors  of  the  carpus. 

A  fall  on  the  prone  hand  with  the  elbow-joint  extended  may  result  ix^^    a 
fracture   of   the   head   of   the   radius.    The  fracture  may  consist  oi*     » 
l<)n«z:itu(linal  fissure,  or  either  the  inner  or  the  outer  edge  may  be  broken.     'T-^^^ 
fracture  is  probably  due  to  the  impact  of  the  rounded  end  of  the  humerus  agai'*^^ 
tliehead  of  the  nulius.     The  diagnosis  is  made  by  the  pain  and  crcpitati^^-''- 
The  latter  is  elicited  by  ^raspinjr  the  forearm  with  the  right  hand  and  msiki^^ 
alternate  pronation  and  su])ination,  the  examiner's  thumb  being  placed  ov^'" 
the  head  of  the  radius  beneath  the  external  condyle.     The  treatment  consist^/^ 


INFLAMMATION   OF  THE   ELBOW-JOINT  455 

placing  the  elbow  at  a  right  angle  with  the  forearm  half-way  between  pronation 
and  supination,  the  palm  being  parallel  to  the  anterior  thoracic  surface.  The 
fracture  is  repaired  by  bony  callus;  the  function  of  the  joint  is  not  impaired. 


INFLAMMATION  OF  THE  ELBOW-JOINT 

Infected  wounds  of  the  elbow-joint,  particularly  gunshot  injuries, 
produce  the  usual  grave  symptoms  of  suppuration  of  joints.  The  capacity  of 
he  cavity  of  the  capsule  is  slight  and  therefore  the  suppurating  surface  is 
•estricted,  but  the  accumulated  pus  is  under  considerable  pressure,  particularly 
it  the  anterior  surface  of  the  joint,  where  the  capsule  is  strengthened  by  the 
endon  of  the  brachialis  anticus,  and  high  temperature  is  therefore  one  of 
he  distinguishing  characteristics  of  inflammation  of  the  elbow-joint.  The 
apsule  is  perforated  early  and  infiltration  of  the  surrounding  connective 
issues  takes  place.  This  occurs  specially  at  the  upper  portion  of  the  bend  of 
he  elbow  and  appears  as  a  phlegmonous  inflammation,  extending  to  the  arm 
»eneath  the  brachialis  anticus  and  the  biceps. 

Tuberculous  osteo-arthritis  of  the  elbow-joint,  with  the  osteal  condi- 
ions  predominating,  occurs  as  the  result  of  primary-  foci  in  the  ulna  a.s  the 
lost  common  seat  of  deposit.  These  appear  most  frequently  at  the  line  of  the 
piphysis,  near  the  olecranon.  The  next  most  frequent  sites  of  primary  foci  in 
onnection  with  disease  of  the  elbow-joint  are  the  lateral  portions  of  tlie  humerus, 
1  the  direction  of  either  epicondyle.     These  deposits  are  frequently  multiple. 

Syphilitic  inflammation  is  relatively  frequent  at  the  elbow-joint,  par- 
icularly  in  young  children  affected  with  congenital  syphilis. 

The  vital  prognosis  of  inflammation  of  the  elbow-joint  is  serious.  The 
iinctional  prognosis  also  deserves  consideration,  for  the  reason  that  ankylosis 
I  extension  means  a  useless  arm.  In  addition,  all  restriction  of  motion  leads 
>  impairment  of  function  and  loss  of  strength  of  the  whole  arm. 

Primary  extra-articular  suppuration  at  the  elbow  may  originate  from 
tie  lymphatic  glands  in  the  bend  of  the  elbow  or  those  situated  above  the 
itemal  condyle,  and  also  from  the  bursae  mucosae  surrounding  the  joint.  (>f 
hese  latter,  the  bursae  mucosae  of  the  olecranon  are  affected  most  often ;  the 
rregular  epicondylar  bursae  rarely  suppurate.  Occasionally  an  isolated  focus 
rf  osteomyelitis  in  the  humerus  perforates  externally,  instead  of  into  the  joint, 
'orming  an  extra-articular  abscess. 

Tfeatment  of  Inflammation  of  the  Elbow- joint.— Tuberculous  inflam- 
nation  of  the  elbow-joint  is  treated  from  the  commencement  by  immobilization 
it  a  right  angle  by  means  of  a  plaster-of-Paris  bandage.  Intra-articular  injec- 
ionsof  iodoform  and  sterilized  glycerin,  and  such  measures,  are  of  slight  benefit 
or  the  reason  that  the  primary  focus  is  almost  invariably  in  the  bone.  The  exact 
dtuation  of  the  primary-  focus  or  foci  is  not  apparent;  when  the  joint  cavity  is 
nvolved,  rapid  suppuration  ensues  and  the  iodoform  and  glycerin  injections 
ire  absolutely  futile  in  the  presence  of  the  microorganisms  of  suppuration. 
Even  with  suppurative  changes,  however,  free  incision  and,  if  possible,  tlie 
clearing  away  of  a  primar>'  tuberculous  focus  and  the  application  of  pure 
^arbolic  aci<i  to  this,  and  to  the  entire  joint  cavity  as  well,  followed  by  the 
ipplication  of  95  per  cent  alcohol,  offer  a  fair  prospect  of  success,  if  free  drainage 
B  afterward  employed.     But  unnecessarj-  delay  in  applying  the  radical  and 
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most  promising  means  of  getting  rid  of  the  affection,  namely,  resection ,  may 
cost  the  patient  his  limb  and  perhaps  his  Hfe.  Early  and  local  resection  is 
urgently  indicated  in  order  to  avoid  functional  and  vital  dangers  from  tubercu- 
lous disease  of  the  elbow-joint. 

Suppurative  synovitis,  particularly  the  traumatic  variety,  as  occurring  in 
connection  with  suppurative  osteomyelitis  and  periostitis,  likewise  demands 
prompt  interference.  As  a  rule,  nothing  short  of  resection  will  provide  efficient 
drainage.  Resection  improves  both  the  vital  and  the  functional  prognosis  in 
this  class  of  cases  and  likewise  shortens  very  considerably  the  diu^ation  of  the 
treatment. 

Intermediate  resection,  that  is,  resection  within  a  few  days  after  the  injur>' 
when  septic  conditions  are  present,  and  before  the  supervention  of  profxise 
suppuration,  is,  as  a  rule,  indicated  in  case  of  gunshot  wounds  from  the  older 
patterns  of  firearms.  Those  received  from  a  Mauser  or  a  Krag-Jorgensen  arm 
offer  a  much  better  prognosis  and  may  induce  but  slight,  if  any,  suppuration, 
particularly  if  the  first-aid  dressing  has  been  promptly  applied.  But,  in  cases 
in  which  resection  becomes  necessar>%  this  should  not  be  delayed. 

Free  Bodies  in  the  Elbow-joint. — Separation  of  small  portions  of  the 
head  of  the  radius,  or  of  the  articular  surfaces  of  the  roundwl  lower  end  of 
the  humerus  results,  later  on,  in  movable  bodies  in  the  joint  or  ''joint  mice." 
During   movements   of   the   elbow   these   sometimes    become   incarcerated 
between  the  joint  surfaces  and  give  rise  to  sudden  pain  and  t^mporan-- 
loss  of  function.     These  attacks  are  usually  followed  by  serosynovial  effusio: 
and  even  by  hyperplastic  growth  of  the  joint  constituents,  thus  giving  rise 
a  condition  resembling  that  of  the  panarthritis  of  arthritis  deformans.    Th^ 
friction   sounds  of  the  movable  body  may  be  heard  and  the  roughen 
synovial  and  cartilaginous  surfaces  felt.     If  the  movable  body  is  situat 
posteriorly,  it  may  sometimes  be  felt  distinctly ;  if  in  the  anterior  portion  of  t 
joint  cavity,  it  cannot  be  palpated. 

The  treatment  depends  on  the  amount  of  disability  present.     If  this  y^ 

sufficient  to  warrant  it,  arthrotomy  should  be  performed  and  the  body 
moved.     The  incision  is  made  alongside  the  olecranon ;  the  latter  may  req 
temporary  resection  in  order  to  gain  sufficiently  free  access  to  the  jo 
Should  this  not  succeed,  it  may  be  necessary  to  perform  resection  of  the  jo 

Tumors  of  the  Region  of  the  Elbow  and  Its  Neighborhood. — Th 

gion  of  the  elbow  is  marked  by  the  occurrence  of  varicose  aneurism  and  o 

forms  of  aneurism  of  the  brachial  artery,  as  well  as  by  hygroma  of  the  b 

mucosa  of  the  olecranon.     Hyperplasia  of  the  synovial  lining  gives  ris 

papillary  growths,  which  separate  partly  and  form  the  so-called  ''rice  bodi 

Old  hygromas  of  this  bursa  often  contain  many  of  these  bodies.     Deposit 

urates  have  also  been  observed  in  this  bursa.     The  bursa  of  the  biceps  is 

seat  of  hygroma  much  more  rarely  than  the  bursa  of  the  olecranon.  . 

While  a  lipoma  of  the  shoulder  sometimes  reaches  to  and  even  below  "^ 
insertion  of  the  deltoid,  and  a  sarcoma  of  the  biceps  and  triceps  descends  ^^^^^^^^f 
ward  on  the  arm,  yet,  in  the  lower  third  of  the  arm,  and  in  the  upper  third    ^^^ 
the  forearm,  these  tumors  are  verv  rare. 

Myxoma  of  the  ulnar  nerve,  capillary  angioma,  and  melanotic  sarcon^- 
of  the  skin  iiro  still  more  rarely  observed  in  the  region  of  the  elbow.  Epithelitfi 
carcinoma  at  the  elbow  has  been  observed  bv  E  s  m  a  r  c  h . 
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The  l>Tnphatic  glands  in  this  neighborhood  rarely  become  enlarged  except 
IS  a  part  of  the  general  infection  of  syphilis.  Those  lying  at  the  inner  edge 
)f  the  lower  portion  of  the  tendon  of  the  triceps  are  usually  palpably  enlarged 
n  this  disease. 

Tumors  of  bone  are  still  more  rare  in  this  region.  Langenbeck, 
iowe\'er,  removed  the  entire  ulna  on  account  of  sarcoma  that  had  developed 
luring  pregnancy. 

A  supernumerary  apophysis  sometimes  develops  just  above  the  internal 
^picondyle,  known  as  the  supracondylar  process,  which  is  said  to  occur  as  a 
lereditar}^  anomaly.  It  is  curved  downward  like  a  hook.  The  pronator  radii 
^res  has  its  origin  from  this  abnormal  bony  process  and  the  brachial  arter\'  and 
iccompanying  nerves  pass  behind  it. 

Sequestrotomy  at  the  Humerus. — This  operation  is  sometimes  required 
or  infectious  osteomyelitis  of  the  humerus.  The  disease  attacks  the  upper 
urm  much  more  frequently  than  the  lower.  The  sequestrum,  in  cases  of  total 
^uestrotomy  of  the  upper  arm,  includes  the  shaft  up  to  the  line  of  the 
((Hphysis;  the  disease  separates  the  head  from  the  shaft  at  the  epiphysial  line 
\nd  the  head  is  left  behind  in  the  glenoid  cavity  in  the  operation. 

Sequestrotomy  at  the  humerus  is  not  a  very  difficult  operation.  The 
istulas  usually  lie  at  the  posterior  surface  of  the  arm  and  away  from  the  large 
'essels.  The  most  important  structure  directly  endangered  is  the  musculo- 
piral  nerve  as  it  winds  around  the  posterior  surface  of  the  humerus.  More 
arely  the  milder  form  of  infectious  osteomyelitis,  called  by  Oilier  p{rios- 
ie  albumineu8€f  occurs  in  the  humerus. 

Acute  osteomyelitis  attacks  the  ulna  only  in  rare  instances;  the  radius  is 
till  less  frequently  affected.  Syphilitic  periostitis  and  ostitis,  however,  are 
datively  frequent  in  both  bones. 

Ligation  in  Continuity  of  the  Brachial  Artery.— This  vessel  can  be 
^ted  in  any  part  of  its  course.  Either  one  of  two  places,  however,  is  selected, 
amely,  the  middle  of  the  arm  and  the  bend  of  the  elbow. 

For  ligating  the  brachial  artery  in  the  middle  of  the  arm,  an  incision  is 
lade  two  to  three  inches  long  on  the  inner  edge  of  the  biceps.  The  fascia  of 
le  arm  is  divided  and  the  innermost  fibers  of  the  biceps  muscle  exposed.  The 
ledian  nerve  is  now  sought.  When  the  nerve  is  drawn  inward  with  a  blunt 
ook,  the  arter\'  is  exposed  (Fig.  714).  The  vein  and  ulnar  nerve  lie  further 
iward  on  the  intermuscular  septum  which  separates  the  biceps  from  the  inner 
ortion  of  the  triceps. 

One  of  the  difficulties  met  with  in  this  operation  is  the  high  division  of  the 
irachial  arterj-  into  the  radial  and  ulnar  arteries,  or  the  bifurcation  of  the 
xillary  to  form  these  two  vessels.  Abnormal  origin  of  the  radial  and  ulnar 
jteries  is  the  most  frequent  abnormality  of  large  vessels  observed.  If  an 
imormallv  small  vessel  is  met  with  in  the  normal  location  of  the  brachial,  or  if 
uch  a  vessel  is  met  with  more  superficially  placed  than  that  vessel,  a  deeper 
liaseetion  is  to  be  made  until  the  intermuscular  septum  before  mentioned  is 
cached,  in  order  to  determine  whether  or  not  there  is  another  vessel. 

Ufation  of  the  Brachial  Artery  at  the  Bend  of  the  Elbow.— The  site  of 

he  biceps  tendon  is  defined  and  an  incision,  about  two  inches  long,  made  a  little 
o  the  inner  side  of  the  tendon.  This  is  continued  through  the  superficial 
ascia,  the  basilic  vein  and  the  internal  cutaneous  nerve,  which  lie  together. 
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being  avoided.  The  deep  fa.scia  is  then  di\ided,  immediately  beneath  which 
the  artery  lies  with  its  venae  eomttea.  The  needle  is  passed  from  within 
outwiinl  so  as  to  avoid  the  median  neire. 

Suture  of  the  nerves  at  the  bend  of  the  elbow,  both  as  a  priman- 
and  as  u  sec-oiidary  procedure.  Is  sometimes  recjuired. 

Suture  of  the  Musculospiral  Nerve.^In  cases  of  fracture  of  the  shaft  of 
tlie  humerus  tliis  nerve  may  be  injured  in  the  musculospiral  groove,  where 
it  lies  close  to  the  bone;  or  in  the  neighborhood  of  the  bend  of  the  elbow,  where 
it  may  be  torn  in  injuries  to  the  lower  end  of  the  humerus  or  in  compound  dislo- 
cations of  the  elbow-joint .  Tlie  inciHion  is  made  obliquely  along  the  outer  border 
of  the  bicejis  masclc  and  the  ner\'e  identified  where  it  emerges  from  the  musculi>- 
,spir;d  groove  and  lies  l)etween  the  supinator  longus  and  the  brachialis  anticuf . 

If  the  nerve  has  been  injureti  almve  this  jxiint,  it  may  be  traced  upward,  the 
triceps  l)eiiig  divide<l  if  necessary;  if  below  the  point  where  it  has  been  exposed. 
it  may  iye  traced  <l()wnward  to  the  point  where  it  emerges  beneath  the  outer  edge 
of  the  biceps  and  divides  into  the  posterior  interos.seous  and  radial. 

Resection  of  the  Elbow-joint.— The  lower  end  of  the  humerus  and 
the  upper  extremities  of  the  ulna  and  radius  are  removed. 


Posterior  Longitudinal  Incision  (Langen  bee  k), — The  foreann  ix 

strongly  flcxoii.  A  four-inch  incision  is  made,  somewhat  nearer  the  internal 
than  the  external  condyle,  with  its  center  resting  on  the  tip  of  the  olecranon 
(Fig,  7!">).  The  triceps  tendon  is  sjjlit  and  separated  from  the  bone.  The 
inner  imriions  of  the  muscle  and  tendon,  together  with  the  loosenetl  periosteum 
of  the  uhiii.  arc  sopanited  in  the  direction  of  the  internal  condyle.  The  thumb 
of  I  lie  loft  hand,  aided  by  a  blunt  retractor  in  the  hands  of  an  as.sistant,  stretches 
(he  sol'i  ]i:irts  while  tlie  periosteum  and  capsular  insertions  are  hwsened  by  the 
elcvatiiror  rejection  kiLife.  As  the  internal  condyle  comes  into  view  the  inter- 
nal Intend  liganicnt  issei>arate<l  by  an  incision  carried  closely  around  the  promi- 
nent ciiiidylc.  The  ulnar  nerve  is  retracted  with  the  soft  parts  ami  does  not 
C(iineinti)  view.  When  the  internal  lateral  ligament  is  completely  .sepjirated, the 
Ihhics  iif  I  he  fiirearrn  can  be  lifted  fnun  the  articular  surface  of  the  humerus. 
Tlif  sejmralion  of  the  soft  parts  at  the  external  condyle  is  earrie<i  out  in  the 
same  niainier.  The  triceps  and  the  other  soft  parts  are  retracted  in  anoulwani 
dirccliun,  the  cajwule  separated  fnun  the  external  portion  of  the  trochlea  and 
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cairitellum.  and,  as  the  external  condyle  comes  into  view,  the  external  lateral 
ligament  is  loosened,  the  knife  following  the  bone  closely.  The  joint  gapes 
nidely.  and  the  bones  are  cleared  for  sawing. 

The  articular  portion  of  the  humerus  is  first  removed ;  in  extenRi\'e  disease 
more  of  the  bone  may  require  removal.  The  hand  is  to  be  placed  in  a  position 
midway  between  supination  and  pronation  and  the  bones  of  the  forearm 
8Sn~ed  across,  as  much  of  these  being  saved  as  possible. 

Ollier's  Method  (Fig.  716).— This  method  is  specially  adapted  for  atypic 
resection,  as,  for  instance,  in  ankylosis  in  the  extended  position,  and  for 
exploraton.-  arthrotomy.  The  first  or  upper  part  of  the  incision  is  vertical 
and  corresponds  to  the  interval  between  the  triceps  and  the  supinator  longus. 
It  cotmnences  about  2i  inches  above  the  line  of  the  articulation  and  extends 
don-n  to  the  external  condyle.  The  second  or  central  part  crosses  obliquely 
inward  to  the  base  of  the  olecranon.    The  third  or  lower  portion  follows  the 


posterior  border  of  the  ulna  for  about  2  inches.  A  short  supplementary 
incision  an  inch  long  is  made  in  a  vertical  direction  over  the  internal  eonilyle. 
The  object  of  the  latter  incision  is  to  facilitate  the  separation  of  the  attachment 
of  the  internal  lateral  ligament. 

Kocher's  Method. — The  incision  commences  on  the  external  border  of  Ihe 
humerus  almut  two  inches  above  the  line  of  the  joint,  and  is  carried  parallel  to 
the  lonn  axb*  of  the  humerus  to  the  head  of  the  radius.  Here  it  curves,  corre- 
sponding to  the  lateral  edge  of  the  anconeus  muscle,  toward  the  border  of  the 
ulna,  from  which  point  it  is  carried  upward  for  about  an  inch.  The  ronca\it>- 
of  the  incision  is  from  1|  to  2}  inches  below  the  tip  of  the  olecranon  (I'ig.  717). 
The  upper  portion  of  the  incision  is  carried  directly  down  to  the  lateral  bonier 
of  the  humerus,  the  extensor  carpi  radialis  longior.  the  exteawr  carpi  radiiilis 
iMwior,  and  the  extensor  communis  digitorum  lying  behind  the  incision.     The 
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capsule  is  opened  at  the  posterior  external  circumference  of  the  radius,  the 
incision  is  carried  between  the  lateral  edge  of  the  anconeus  and  the  extensor 
carpi  ulnaris,  so  that,  in  addition  to  the  capsule^  the  periosteum  is  also  incised. 
By  this  incision  injur}^  to  the  nerve-supply  of  the  forearm  is  avoided. 

The  olecranon  is  severed  at  its  base  by  the  chisel,  turned  aside  with  its 
attached  muscles  and  tendons,  and  displaced  toward  the  ulnar  side.  If 
healthy,  it  may  be  subsequently  replaced  (temporary  resection  of  Victor 
Bruns,  Trendelenburg  and  V  6 1  k  e  r),  or  if  diseased  it  may  be 
dissected  loose  and  removed.  The  external  lateral  Ugament  and  the  capsular 
attachments  at  the  external  condyle  and  the  neck  of  the  radius  are  loosened, 
when  the  joint  can  be  made  to  gape  widely,  while  the  muscles  and  nerves, 
the  entire  extension  apparatus,  maintain  their  normal  connections  with  one 
another.  The  internal  lateral  ligament  is  loosened  from  the  inner  edge  of 
the  ulna,  together  with  the  soft  parts  from  the  anterior  siuface  of  the  trochlea, 
the  muscular  structures  cleared  from  the  internal  and  external  condyles  as  far 
as  necessar}',  and  the  articular  extremities  of  the  radius,  ulna,  and  humerus 
removed  with  the  saw. 

When  the  olecranon  is  not  removed,  the  sawed  siuface  of  the  ulna  is  to  be 
left  concave  from  before  backward,  or  somewhat  parallel  to  its  original  articular 
surface,  the  functional  result  being  thereby  greatly  improved  when  a  movable 
joint  is  secured. 

The  Question  of  Total  or  Partial  Resection  of  the  Elbow-joint. — ^The 
dangers  of  a  loose  and  flail-like  false  joint,  and  hence  a  comparatively  useless  arm 
requiring  the  aid  of  artificial  means  to  perform  any  of  its  functions,  increase 
with  the  amount  of  bone  removed.  In  extensive  gunshot  injuries  it  is  not 
necessary-  to  remove  every  particle  of  injured  bone.  Dangers  of  suppuration 
of  the  joint  will  be  lessened  by  removing  a  thin  slice  from  the  joint  ends,  but 
it  is  not  necessary  to  saw  off  the  bones  as  far  as  the  fissures  extend.  In  case  of 
oblique  fracture  of  the  lower  end  of  the  humerus  the  entire  surface  may  be 
involved  and  recjuire  removal,  the  pointed  end  being  smoothed  off  with  the  saw 
or  the  bone-cutting  forceps.  Under  these  circumstances  a  useful  arm  may  be 
obtained,  the  preservation  of  the  longer  piece  of  bone,  together  with  the 
olecranon,  favoring  a  movable  joint.  In  shot  wounds  ankylosis  is  more  fre- 
quent after  partial  resection.  As  this  condition  is  more  desirable  than  a  loose 
(flail-like)  joint,  partial  resection  is  here  also  indicated,  as  far  as  function  is 
concerned,  though  it  must  be  confessed  that,  from  the  aseptic  standpoint. 
greater  risks  follow  partial  than  total  resection. 

Tuberculosis  of  the  joint  demands  total  resection,  for  the  reason  that 
tuberculosis  of  bone  is  far  more  common  than  tuberculosis  of  the  SATiovial  mem- 
brane,  often  occurring  in  multiple  foci,  one  or  more  of  which  might  he  easily 
left  by  a  partial  resection.  p]ven  if  the  disease  were  limited  to  the  synovia. 
complete  extirpation  of  the  capsule  would  be  next  to  impossible  without  total 
resection. 

The  choice  of  operation  in  partial  resection  will  depend  on  the  part,  to  be 
removed.  If  the  humerus  is  to  be  left  almost  entire,  Langenbeck's 
incision  will  he  preferable,  while  if  the  olecranon  can  be  preserved,  that  of 
K  o  c  h  e  r  .  or  some  modification  thereof,  will  be  better  adapted. 

Fibrous  ankylosis  in  the  straight  position  with  but  slight  solidity  may 
require  resection  of  a  portion  of  the  articular  surface.     In  bony  ankylosis 
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removal  of  &  wedge-shaped  piece,  including  the  ankylosed  surfaces,  will  lie 
necessary. 

The  After-treatment  of  Resection  of  the  Elbow-joint. — The  ann  is  to  be 
tiiiclcly  enveloped  with  aseptic  gauze  dressing  and  aseptic  cotton-wool  and 
placed  at  first  on  a  right-angled  wire  splint,  or  a  fenestrated  pi aster-of- Paris 
splint  may  be  employed.  If  a  movable  joint  is  aimed  at,  the  use  of  an  ojjen 
wire  frame  suspended  in  an  easy  position,  with  bandage  material  stretched 
across  from  side  to  side,  will  be  indicated.  When  total  resection  is  performed, 
under  which  circumstances  bony  union  of  the  sawed  surfaces  pi^es  the  most 
useful  arm,  a  splint  which  will  keep  the  parts  immobile,  and  at  the  same  time 
permit  access  for  dressing  purposes,  is  to  lie  used.  The  form  of  splint  shown 
in  Hg.  718  is  very  useful.  It  is  of  plaster-of-Paris  and  embraces  the  arm  and 
forearm  only,  with  a  connecting  "bridge"  on  the  anterior  surface.  A  nunil)er 
of  turns  of  plaster-of-Paris  bandage  encircle  the  forearm  and  arm  altematel>', 


the  bridge  being  formed  of  the  same  bandage  as  it  passes  to  and  fro  from  the 
forearm  to  the  arm. 

As  a  rule  the  patient  may  leave  his  bed  after  the  first  week.  In  the  movable 
joint  cases  daily  passive  movements  in  the  normal  directions  may  be  commence<l 
as  soon  as  healthy  granulations  fill  the  wound.  In  these  injuries  cicatrization 
is  under  way  in  from  four  to  six  weeks;  in  shot  injuries  the  period  Ls  longer. 
These  movements  are  to  be  followed  as  soon  as  practicable  by  the  patient's 
voluntar>-  movements.  These  are  to  be  persisted  in,  particularly  those  of 
flexiwi,  supination,  and  pronation,  the  arm  being  held  alongside  the  body  and 
slightly  abducted. 

Amputation  of  the  Arm. — This  operation  is  most  frequently  indicate<l 
by  severe  crush  injuries,  particularly  those  of  the  forearm.  Next  in  frequency 
comes  tuberculous  osteo-arthritis  of  the  elbow,  in  cases  in  which  resection  is 
no  longer  possible  or  in  which  recurrence  has  taken  place.    Sarcoma  of  any 
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portion  of  the  humerus  can  be  radically  extirpated  only  by  amputation  of  the 
entire  upper  extremity  (see  page  440). 

Amputation  of  the  arm  is  the  simplest  of  all  the  amputations.  The  usual 
circular  amputation  in  two  lines,  the  one  for  the  skin  and  the  second  at  a  hi^er 
level  for  the  muscular  structures  and  bone,  usually  suffices.  Either  the  oval 
or  the  flap  inci.slon^  may  also  be  employed.  In  order  that  the  resulting  cicatrix 
may  not  lie  diret'tly  on  the  end  of  the  stump  the  circular  incision  maj-  be  made 
obliquely,  instead  of  transversely,  with  its  upper  end  in  the  internal  bicipital 
groove  (K  o  c  h  e  r).  In  the  flap  methods  the  skin  flap  may  be  taken  either 
from  the  anterior  or  from  one  of  the  lateral  surfaces.  In  traumatic  cases  in 
which  the  soft  parts  are  injured  at  a  higher  level  on  one  side  of  the  bone  than 
on  the  other,  and  in  which  the  circular  amputation  sacrificea  too  much  health>- 
tisHue,  flaps  are  to  be  formed  to  suit  the  individual  case.  The  E  s  m  a  r  c  K 
constrictor  is  to  be  first  ap- 
plied. The  sawed  surface 
the  shaft  of  the  humerus  is  not 
large  at  whatever  point  th» 
amputation  is  performed,  and 
comparatively  small  flaps  suf- 
fice to  cover  the  bone.  Of  the 
muscular  structures  those  on 
the  external  surface  retract 
the  most;  those  on  the  inter- 
nal surface,  having  their  origin 
in  the  humerus  itself,  retract 
comparatively  little.  In  mak- 
ing the  section  of  the  muscle 
allowance  should  be  made  for 
this  difEerence  in  retraction. 
A  periosteal  flap  is  made  by 
peeling  back  the  brachialis 
anticus  and  the  two  lateral  M.m 
heads  of  the  triceps,  together  "x^ 
with  the  periosteum.  In  this  -^^^ 
manner,  after  the  section  of  the  bone,  a  covering  of  periosteum  lies  over  tfic»_^  j 
sawed  .surface.  Hefnre  the  application  of  the  .saw  care  must  be  taken  lo  _^- 
i.solute  the  musculospiral  ner\e;  this  is  to  be  divided  separately  and  not  I'r^r  ^ 
the  saw.  After  ligation  of  the  vessels,  the  flaps  are  sutured  and  provi'sio^;^-^^ 
made  for  drainage.  In  circular  amputation  the  line  of  suturing  is  pl'"'':^^^^— 
anteropo.sterioriy  {vertically  as  the  patient  lies)  and  a  drainage-tube  led  of— ■  ^^^ 
of  the  posterior  (lower)  angle. 

Ilefore  (he  days  of  antisepsis  the  mortality  was  21.4  per  cent  (Surge-  ^  »p 
(leneral's  Report  of  the  Civil  'War).  The  niortalitv  at  the  present  time  is 
practically  nil. 

Amputation  of  the  Elbow-Joint.— Whenever  possible  the  section  shoi»J</ 
l)e  made  belnw  theclhmv-joint,  the  attachments  of  the  biceps  and  triceps  in  t'lf 
stump  being  retained.     In  the  case  of  extensive  crush  injuries,  however.    '' 
iiiuy  Ik-  necessary  fo  amputate  through  the  joint.     The  operation  is  l>est  pf' 
formeii  by  ciiculjir  section,  the  forearm  being  encircled  at  a  point  about  thre* 
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fingerbreadths  below  the  line  of  the  articulation.  A  much  larger  flap  is 
required  here  than  in  the  arm,  not  only  on  account  of  the  greater  area  of  bone 
to  be  covered,  but  because  of  the  tendency  of  the  skin  to  retract  in  this  region. 
The  skin  is  loosened  from  the  fascia  by  a  few  touches  of  the  knife;  the  muscles 
are  divided  on  the  anterior  surface  of  the  joint  and  the  latter  opened.  The 
lateral  ligaments  are  divided  and  the  bones  of  the  forearm  dislocated  backward 
by  hyperextension.  The  separation  of  the  insertion  of  the  triceps  at  the 
olecranon  completes  the  operation.  After  the  vessels  are  secured  the  skin 
edges  are  united  transversely,  the  stump  being  thus  made  to  correspond  in 
shape  to  that  of  the  end  of  the  humerus,  and  a  fenestrated  drainage-tube 
inserted  so  as  to  emerge  at  both  angles. 

In  the  flap  method  the  anterior  flap  is  quadrilateral  and  the  posterior  one 
semicircular.  The  base  of  the  anterior  flap  is  placed  about  an  inch  and  a  half 
below  the  epicondyles.  The  dissection  in  front  is  carried  to  the  capsule,  which 
is  opened.  The  joint  is  incised  transversely,  from  a  point  commencing  at  the 
radial  side,  and  the  lateral  ligaments  divided.  The  forearm  is  now  superex- 
tended  and  the  triceps  attachment  divided.  The  amputation  is  completed  by 
freeing  the  posterior  flap. 

The  advantages  of  amputation  at  the  elbow-joint  were  formerly  due  to  the 
immunity  from  septic  conditions  involving  the  medullar}-  cavity  of  the  humerus. 
At  the  present  time,  with  proper  precautions,  this  would  scarcely  be  tiiken 
into  account.  In  the  appUcation  of  an  artificial  limb  following  this  amputation 
the  joint  must  necessarily  fall  below  the  level  of  the  normal  joint.  From  this 
point  of  view  it  is  held  by  some  that  amputation  in  the  shaft  of  the  humerus  is 
preferable.  The  amputation  at  the  elbow-joint  will  probably,  however,  always 
hold  its  place  among  surgeons. 

Neuromas  develop  with  comparative  frequency  after  amputations  in  the 
arm  and  elbow-joint.  In  extirpating  these  care  should  be  taken  to  avoid 
injury  to  the  brachial  artery. 
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THE  FOREARM 

Injuries  of  the  Soft  Parts  of  the  Forearm.— Superficial  wounds  of 

this  region  are  not  specially  important.     Those,  however,  which  penetrate  the 
fascia  and  invade  the  region  of  muscular  structures  are  liable  to  set  up  a  trau- 
matic septic  phlegmon  of  the  connective  tissue  between  the  muscles  and  tlie 
tendons.    These  phlegmons  become  more  extensive  on  the  anterior  surface  of 
the  forearm  on  account  of  the  widespread  planes  of  connective  tissue  Iwtween 
the  flexor  muscles.    These  large  and  multiform  surfaces  are  overcome  with 
great  difficulty  by  incision  and  drainage,  which,  in  some  cases,  must  Ix*  fre- 
quently repeated.     New  foci  constantly  make  their  appearance,  and  incisions. 
as  at  first  planned,  must  be  extended  and  new  ones  made  to  meet  the  con- 
stantly  changing  conditions.    The  important   functions  of  the   hand   and 
fingers  are  threatened,  and  even  life  is  endangered.    Sloughing  of  the  tendons 
occurs,  and  the  formation  of  cicatricial  adhesions  between  those  which  are 
pre8er\^ed,  as  well  as  agglutination  of  the  muscular  tissues,  greatly  impairs 
thdr  usefulness. 
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Transverse  division  of  the  tendons  requires  immediate  tendon  suture 
in  fresh  wounds,  and  secondary  tendon  suture  (tendopiasty)  in  those  in 
which  the  suturing  was  not  done  in  the  first  instance,  and  which  have  healed 
with  separation  of  the  ends  of  the  divided  tendons. 

Injury  of  the  Median  Nerve. — This  nerve  may  be  injured  just  above 
the  wrist,  where  it  Hes  superficially  in  the  median  line  between  the  flexor 
tendons.  Usually,  when  complete  division  of  the  ner\'e  takes  place,  the  tendons 
of  the  palmaris  longus  and  the  flexor  sublimis  digitorum  are  injured  at  the  same 
time.  Division  is  followed  by  paralysis  of  sensation  of  the  ulnar  side  of  the 
thumb  and  palmar  surface  of  the  index  and  middle  fingers.  The  wound  must 
be  enlarged  and  the  divided  ends  of  the  nerve  secured  and  sutured.  The  upper 
end  usually  retracts  considerably,  and  in  case  of  secondary  suture,  is  identified 
by  its  bulbous  enlargement. 

If  the  nerve  is  injured  in  the  forearm,  the  entire  distribution  of  both  its 
sensitive  and  its  motor  branches  in  the  hand  will  be  affected.  The  middle  of 
the  palm  (palmar  cutaneous  branch),  the  inner  and  outer  aspects  of  the  palmar 
surfaces  of  the  thumb,  the  index  and  middle  fingers,  and  the  outer  aspect  of 
the  ring  finger  (collateral  palmar  branches)  will  be  deprived  of  sensation.  The 
thenar  eminence  will  be  atrophied  and  the  abductor  of  the  thumb  T^ill  be  para- 
lyzed. In  suicidal  or  other  injuries  at  the  wrist  one  or  more  of  the  branches  of 
this  nerve  may  be  divided.  The  most  important  of  these  is  the  external 
division  of  the  trunk,  which  supplies  the  abductor  poUicis,  the  opponens  and 
half  of  the  flexor  brevis  pollicis. 

The  guide  to  the  nerve  in  the  lower  third  of  the  forearm  is  the  inner  (ulnar) 
margin  of  the  tendon  of  the  flexor  carpi  radialis.  The  nerve-trunk  emerges  from 
beneath  the  flexor  sublimis  digitorum  about  one  and  a  half  inches  above  the  an- 
nular ligament,  where  it  runs  parallel  to  the  flexor  longus  pollicis.  From  this 
point  it  may  be  traced  in  either  direction.  If  the  external  branch  is  di\ided.  it« 
digital  end  must  be  traced  beneath  the  annular  ligament  and  the  abductor  and 
flexor  brevis  muscles.  If  these  are  cut  in  the  dissection,  they  are  to  be  repaired 
by  suturing. 

Aseptic  wound-healing  must  be  secured  in  order  to  insure  success,  both  of 
tendon  and  of  nerve-suture. 

FRACTURE  OF  THE  FOREARM 

Fracture  of  both  bones  of  the  forearm  is  less  frequent  than  fracture 
at  the  lower  extremity  of  the  radius.  In  case  it  is  produced  by  a  fall  on  the 
extended  hand  it  lies  at  a  somewhat  higher  point  or  at  the  junction  of  the 
middle  and  lower  third  of  the  forearm.  This  indirect  fracture  is  relatively 
fre(|uent  in  children  and  is  usually  of  the  incomplete  variety  known  as  '*green- 
stiek"  fracture.  In  the  middle  and  upper  third  of  the  forearm,  fractures  are 
usually  caused  by  direct  force.  The  displacement  is  usually  in  the  direction  of 
the  normal  curvature  of  the  bones  of  the  forearm,  being  directed  toward 
the  dorsal  surface.  In  some  cases  one  bone  is  bent,  w^hile  the  other  remains 
straight. 

Hie  diagnosis  is  not  difficult.  Reduction  is  effected  by  grasping  the 
forearm  above  and  below  the  fracture.  In  case  of  incomplete  fracture  (infrac- 
tion) the  fracture  is  often  accidentally  made  complete  by  manipulation  or 
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designedly  in  order  to  insure  redressment.  Special  care  must  be  taken  in  the 
reposition  to  have  the  bones  parallel ;  with  the  upper  fragments  in  supination  and 
the  lower  ones  in  pronation,  the  movements  of  pronation  and  supination  are 
greatly  interfered  with  (rotatory  displacement).  In  this  luttcr  position  the 
interosseous  ligament  becomes  partly  ossified  and  impairment  of  function 
reeults.  Under  no  circumstances  should  the  retentive  apparatus  make  lateral 
pressure  on  the  parts.  For  this  reason  a  bandage  should  not  lje  directly' 
applied  nor  should  a  plaster-of- Paris  dressing  be  employed.  An  anterior  and 
a  posterior  splint  sufficiently  wide  to  prevent  pressure  laterally,  and  well  patkled. 
are  the  beat  dressing.  These  should  be  prevented  from  slipping  b\'  encin'iing 
adhesive  plaster,  the  latter  obtaining  a  grasp  on  the  skin  between  the  edges  of 
the  sphnts  (Fig.  720).  The  posterior  splint  extends  from  slightly  iM-yond  the 
knuckles  to  the  elbow.  The  anterior  splint  should  reach  from  the  midille  of 
the  palm  to  the  elbow.  The  graduated  compress  formerly  applieil  l<>  prevent 
lateral  approximation  of  the  ixmes  may  be  omitted.  The  forearm  is  to  l>e  put 
«ipin  a  position  midway  between  pronation  and  supination,  flexed  at  theellxiw. 
.*uni  supported  by  a  sling.  \Vhen  the  fracture  is  above  the  middle  of  the  fore- 
.^■nn  a  molded   internal  right-angle  splint  should  be  used  to  immobilize  the 
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*H>o^'-joint.  This  should  be  applied  after  the  anterior  and  posterior  sphnts  are 
■*<=Uried  in  position.  The  parts  should  l>e  inspected  sufficiently  often  to  insure 
"^^^Tition  of  the  fragments  in  proper  position.  \\'hile  it  may  Iw  necessary  to 
•»=«i»ove  the  splints  earlier  on  account  of  the  swelling,  in  any  event  the>'  should 
***  »^tnoved  in  the  second  week  in  order  to  correct  any  new  displacement. 

Vnonited  fracture  occurs  in  this  situation  comparatively  often.  On 
'**<^'*>Unt  of  this  tendency  care  should  be  used  in  removing  any  port  ion  of  the  frag- 
^****»t8  in  compound  fracture.  In  the  treatment  of  the  latter  lesion,  if  the  wound 
**  So  ^tuated  as  to  preclude  the  use  of  splints  at  first,  the  patient  should  Ix"  put 
"*  tied,  the  arm  abducted,  and  weight  and  pulley  extension  employed,  the  ann 
*'^tinp!  on  a  pillow  support  or  suspended.  A  long  splint  maybe  placed  outside 
*"»  dressings. 

Fracture  of  the  Shaft  of  the  Ulna.— Fracture  of  the  shaft  of  the  ulna 
*■  *Imo6t  invariably  the  result  of  direct  violence.  The  displacement  ilcjx'nds 
**  thedirection  of  the  force  which  produces  the  fracture.  This  force  is  usually 
■'*ch  u  to  cause  considerable  contusion  of  the  soft  parts;  hence,  unless  the 
"^placement  is  considerable,  the  diagnosis  may  be  obscure.  The  symptoms 
^'U  then  consist  of  pain  and  tenderness  at  the  seat  of  fracture.     With  the 
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nuliua  intact  and  no  shortening  present  the  only  objective  symptoms  will  be 
the  absence  of  the  normal  condition  obtained  on  palpation  and  the  presence 
of  crepitus  when  the  fragments  are  moved  on  each  other.  Coincident  disloca- 
tion of  the  radius  is  an  important  and  not  infrequent  complication  and  should 
not  be  overlooked.  There  is  marked  displacement  of  the  fragmenta  of  the 
ulna  with  unusual  swelling  at  the  elbow. 

Reduction  must  be  effected  by  pressure  on  the  fragments.  The  lateral 
displacement  must  be  overcome  by  pressing  the  thumb  and  fingers  between  the 
Ijones.  The  anterior  and  pasterior  splints  employed  in  fracture  of  both  bones 
of  the  forearm  may  be  used,  or  a  plaster  gutter  splint  may  be  employed. 

Fracture  of  the  Styloid  Process  of  the  Ulna.— This  is  a  not  ver>- 
infrequent  complication  of  C  o  1 1  e  s  '  s  fracture,  particularly  in  cases  in  which 
the  hand  is  forced  into  excessive  radial  abduction.  This  movement  puts  the 
ulnar  lateral  ligament,  which  is  inserted  into  the  styloid  process,  on  the  stretch 
anil  breaks  off  its  point.  This  fracture  sometimes  unites  by  fibrous  tissue. 
Ankylosis  between  the  radius  anil  the  ulna  may  occur,  in  which  case  the  ren>edy 
is  resection  of  the  lower  end  of  the  ulna.  The  fractiue  may  also  occur  from 
striking  the  styloid  against  an  angular  projecting  body. 


Compound   Fractures  of  the  Forearm.— These  are  somewhat  rai — ^^ 
They  may  lio  followed  by  extensive  suppurative  processes  both  of  the  soft  par- 
andof  tliebonc-i.     With  vigorous  antiseptic  treatment  the  arm  maybe  savcj^^ 
in  the  gn-al  majority  of  cases.     Coin|)ountl  fractures  of  the  lower  end  of  tf  '^-^ 
radius  in  military  practice,  particularly  when  due  to  the  older  patterns  of  fir^^""-^ 
anus,  frei|ucjitly  demand  resection. 

Colles's  Fracture  of  the  Radius.— fracture  of  the  head  of  the  radiit— ^ 
hiLs  iilrciuly  been  described.     Fracture  of  the  lower  end  of  the  radius,  genei*  j^ 
ally  kivmn  a.-*  Colles's  fracture,  was  first  described  by  Pouteau  (17MC 
aftprwiml    by  Colics    (1SI4).    and   represents    about  one-third    of    all  th- 
fnictuN's  (r,  ()  y  r  !i  II  d).      It  consists  of  a  tearing  off  (fracture  by  avulsio 
the  lower  iirlicular  cxfroinity  of  the  radius  by  the  tense  and  .stnmg  anterior  car-' 
pal  lisanioiit  witli  ihe  hand  in  forced  extension  (dorsal  flexion.  I'ilcheri 
Tlicfnictiirc  and  ili.-;placcrncn(  of  these  fragments  are  aided  by  the  forcible  con- 
tact of  the  cdfic  of  the  railius  with  the  row  of  carpal  bones.     The  injury  result^***^ 
from  a  f;tll  forward  on  tlic  p:ihn  of  the  hand,  the  greater  portion  of  the  force*^ 
iK-iiig  rcccivcii  oil  the  [m.-^c  of  tlictluiinb,     TlieHneof  fracture  runs  transversely 
fnuii  side  lo  side  about  half  an  inch  above  the  articular  surface.     The  hand, 
together  witli  the  lower  fragnienl.  is  forced  toward  the  dorsum,  the  upper  frag- 
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lent  being  displaced  anteriorly  (Fig.  521).  It  sometimes  happens,  though 
irely,  that  the  mechamsm  of  the  fracture  and  the  displacentctit  of  the  frug- 
lents.  are  exactly  the  reverse  of  this,  namely,  the  patient  falls  on  the  burk  of 
he  hand,  which  is  forced  into  strong  palmar  flexion.  The  lower  end  of  the 
iuiiuB  is  torn  away  by  the  tense  posterior  carpal  ligament,  and  the  hanil  and 


he  torn  fragment  are  displaced  anteriorly  and  the  upper  fragment  posteri(irly 
Fig.  722).     Impaction  may  occur  in  both  varieties. 

The  hand  in  C  o  i  1  e  s  '  s  fracture  is  slightly  lulducted  and  the  lower  end  of 
he  ulna  unduly  prominent,  particularly  on  the  palmar  aspect.  The  former  is 
ue  to  the  action  of  the  pronator  qundratus.  and  the  latter  to  the  -ihorten- 
g  of  the  radius  and  the  relatively  greater  length  of  the  ulna. 

This  fracture  may  be  mistaken  for  a  simple  sprain  of  the  wrist ;  less  frp- 
ently  for  a  domal  dislocation  of  the  wrist-joint.     The  deformity  is  striking. 

undue  prominence  is  seen  and  felt  on  the  dorsum  in  the  region  of  or  just 

ve  the  wrist-joint,  and  immediately  alxive  it  a  depression.     On  the  palmar 


also  above  the  wrist-joint,  there  is  a  prominence  caused  by  the 
displacement  of  the  upper  fragment.  The  attitude  of  the  hand  is 
ind  suggestive  of  the  shape  of  a  table-fork,  and  hence  the  <leformity 
%fl  the  "silver  fork"  dcforniity  (Fig.  72;i).  The  occurrence  of  abun- 
>rrhage  and  extravasatitm  may  nuisk  this  peculiar  attitude  and 
istukea  in  diagnosis.     The  han<l  is  jxiwerless  and  can  I>e  neither 
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pronated  nor  Bupinated.     In  nonimpacted  fracturee  crepitus  and  abnonn&l 
mobility  can  be  made  out. 

In  ca,se  of  doubt  between  dislocation  of  the  wrist-joint  and  fracture  the 
relative  position  of  the  styloid  processes  should  be  noted.  In  the  normal  condi- 
tion, as  well  as  in  the  case  of  dislocation,  the  ulnar  styloid  is  above  a  trans- 
verse line  drawn  squarely  across  the  back  of  the  wrist  at  the  level  of  the  lowe 
portion  of  the  radial  styloid.  In  C  o  1 1  e  s '  s  fracture  the  ulnar  styloid  ~. 
relatively  lower  and  approaches  the  palmar  surface.  In  other  words,  t! 
entire  forearm  is  shortened  on  the  radial  side  and  the  ulnar  styloid  is  foi 
downward  and  fonvard.  If  the  swelling  does  not  permit  a  due  appreciatii 
of  these  points  of  difference,  while  it  is  to  be  borne  in  mind  that  this  fracti 
is  exceedingly  common  and  dislocation  of  the  wrist  very  rare,  still  an  attem 
may  be  ma^ie  to  reduce  as  for  a  dislocation  (see  Backward  Dislocation  of  tS 
Hand,  page  469).  If  the  surgeon  is  in  doubt  as  to  whether  the  lesion  is  a  fra 
ture  or  a  sprain,  an  x-ray  examination  will  clear  up  the  diag;nosis.  In  tr 
absence  of  this  means  of  diapnosis  the  injury  should  be  treated  a."i  a  fractui 

The  Treatment  of  Colles's  Fracture. — The  displaced  fragments  must 
reduced  under  an  anesthetic.     In  case  of  impacted  fracture  the  parts  are  to 


manipulated  by  backward  and  fonvard  mo\ements  until  mobility  of  the  fra^c  " 
ments  is  evident.  Reduction  is  effected  by  grasping  the  hand  as  in  the  act  (^ 
"shaking  hands"  and  exerting  forcible  traction,  combined  with  ulnar  ~^ 

palmar  (iexion  at  the  same  time  that  the  fragments  are  pressed  into  lin^ 
Considerable  force  is  often  necessary  to  accomplish  satisfactory  redurtior"* 
The  surgeon  should  jjersist  in  his  efforts  until  this  is  effected.  Once  this  iS^ 
accomphshed  there  is  but  slight  tendency  to  redisplaoement.  A  long  palma.^^ 
and  a  short  dorsid  splint,  well  padtled  and  held  in  place  by  strips  of  adhesiv*"^ 
plaster,  the  partly  clenched  hand  being  supported  by  a  roller,  are  all  that  ar^^ 
neeessur>'  (Fig.  724).  In  applying  the  retentive  apparatus  the  dorsal  sptinf  *^^^ 
should  be  applied  first,  with  a  thin  pad  placed  over  the  dorsum  of  the  wrist  -^  ^ 
The  anterior  ,'^plirit,  with  a  psid  of  proper  thickness  over  the  palmar  surface^^' 

of  the  wrist  iind  ii  portion  of  the  splint  cut  away  to  clear  the  thenar  eminence,^ ." 

is  then  applied.     This  immobilizes  the  fragments  as  far  as  this  is  necessary' — 
anil  leaves  the  fingers  free  to  be  extended  or  flexed.    The  splints  are  bandaged 
for  the  It'iiitth  of  the  shfirler  splint ;  the  hand  is  to  be  but  loasely  bandage<l,  and 
that  only  to  pu'vetit  tlio  roll  under  the  fingers  from  slipping  out.     In  ca-ifes  in 
which  liut  slight  displacement  existed  before  the  reduction,  a  simple  broad 
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band  of  adhesive  plaster  about  the  wrist,  the  lower  portion  of  the  foreunn 
(not  including  the  hand)  being  supported  in  a  sling,  is  recommended.  The 
meet  important  part  of  the  treatment  is  to  secure  early  absorption  of  the 
exudate  and  the  prevention  of  plastic  fixation  of  the  extensor  tendons. 
This  is  best  effected  by  early  massage.  The  splints  are  to  lje  removed  at 
the  end  of  a  week,  and  massage  employed  and  repeated  daily. 

That  portion  of  the  deformity  relating  to  the  lowering  and  anterior  displace- 
ment of  the  styloid  of  the  ulna  cannot  always  be  reduced.     \Vhen  the  injury 
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occurs  in  a  growing  child,  this  becomes  moreprnnounced  as  time  goes  on.  Should 
this  impair  complete  flexion  of  the  wrist  at  the  ulnar  side  or  produce  abduction 
of  the  hand,  resection  of  the  lower  end  of  the  ulna  may  be  performed.  Should 
the  lower  end  of  the  ulna  and  radius  become  fused  in  the  reparative  process 
(synostosis)  as  a  result  of  simultaneous  fracture  of  the  ulna,  resection  of  the 
lower  end  of  the  latter  has  been  recommended  (Lesser.  L  a  u  c  n  s  t  e  i  n). 
In  the  treatment  of  a  "reversed"  C  o  1 1  e  s  '  s  fracture  the  method  of  reduction 
and  the  position  of  the  retaining  splints  are  reversed. 

Dislocations   of   the    Hand. — Dislocations  of  the  radiocarpal  joint  are 
exceedingly  rare.     In  24  cases  collected  by  T  i  1 1  m  a  n  n  s .  the  hand  was  di,-;- 


located  backward  13  times  and  toward  the  palmar  surface  11  times.  In  1(1  the 
dislocation  was  complicated  by  fracture  of  the  styloid  process  of  either  tiie 
radius  or  the  ulna  or  both,  or  of  the  articular  surface  of  either  the  radius  or 
the  carpal  bones.  These  dislocations  occur  between  the  radius  and  the  carpus 
tnd  the  displacement  may  be  either  backwani  or  fom'anl.  In  the  dorsal 
diilocation  (Fig.  725)  the  deformity  bears  a  close  resemblance  to  C  o  1 1  c  s  '  s 
fracture.  Like  the  latter,  this  dislocation  occurs  with  the  hand  in  a  hyiKr- 
extended  position  and  is  usually  produced  by  a  fall  on  the  palm  of  the  hand 
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when  the  latter  i»  ill  extension  and  abduction.  The  dorsal  prominence  is  causft! 
by  the  projection  of  the  carpal  bones  and  .the  palmar  by  the  articular  surface  of 
the  radius.  The  hand  is  usually  in  a  more  or  less  pronounced  position  of  pal- 
mar flexion  with  the  fingers  slightly  bent.  This  symptom,  however,  may  be 
absent  (Fig.  726). 

In  the  differential  diagnosis  of  dorsal  dislocation  and  C  o  1 1  e  s  '  a  fracture 


\ 


Fig.  727.— For wj 


the  following  points  should  be  borne  in  mind:  (1)  In  dislocation  the  styloid  m-^ — ''.. 
processes  maintain  their  normal  position  with  reference  to  each  other,  whil  ^  ■^  ^^~^ 
their  relative  positions  to  the  carpus  are  changed.  In  C  o  1 1  e  s  '  s  fractur»"~*  -^~~^: 
the  styloid  of  the  radius  is  displaced,  so  that  instead  of  occupjing  a  posit ioiK *— ^  -^ 
on  a  lower  plane  than  that  of  the  ulna  it  is  ele\ated  in  the  direction  of  the  Ions. *~*^  ^^^ 
axis  of  the  forearm.  (2)  In  dislocation  more  or  less  shortening  is  found  or«  ^^^  ' 
measuring  the  distance  between  the  sty-""^l  — *  " 
loid  process  of  the  radius  and  the  tip  or<~»_  '' 
the  middle  finger.  In  fracture  this  dis-^^^-*-^ 
tance  remains  normal. 

Reduction  should  be  made  by  means  mtx  -«*■■ 
of  extension  followed  by  traction  com-*'*"**- 
bineil  with  direct  pressure  on  the  carput;.     -  =^*  *-^ 

In  the  after-treatment  the  hand  i«i 
immobilized  for  a  few  days  only  on  s'i 
splint,   when   passive   movements,   ram— *"  "^"^    _ 
bine<l  with  daily  niass^e.  particularly  ot '*^^^ 
the  sheaths  of  the  tendons  on  the  dorsunK'*'*        — 
of  the  hand  and  wrist,  must  be  carrioit  .^^^^__^ 
out  faithfully  in  order  to  obtain  a  perfect  ;*  "—"^^ 
functional  result. 

Dislocation  of  the  Hand  Forward.—  —    ^ZJv 
Thi.s  dislocation  asually  results  from  a  fall     *-    ^  , 
' '" jia'nu  vrmi'rHONo^N^t^'TLEi'ioN™''      On   the  dorsum  of  the  hand,  the  latter 

Ijeing  in  the  position  of  palmar  flexion.  ^^ 

Violent  rotiitinn  also  may  cause  it.  In  Brainsby  Cooper's  case 
the  accifleiit  rcsultetl  in  u  backward  dislocation  in  one  hand  and  a  forwani 
diskx'tition  in  tlio  other. 

The  symptoms  are  the  roverso  of  those  arising  from  backward  dislocation 
except  Ihat  the  pjilniar  flexi<m  may  Ix;  more  pronounced  (Fig.  728).  As  in  the 
ca.se  of  the  liiickwjird  dislocation  the  symptom  of  flexion  may  be  absent  (Fig.  j 
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Reduction  is  effected  by  traction  and  direct  pressure  on  the  carpus.  In  the 
after-treatment  the  same  precautions  in  respect  to  a  short  period  of  immobili- 
zation and  the  early  use  of  passive  movements  and  massage,  particularly 
with  reference  to  the  possibility  that  the  hand  may  be  permanently  disabled 
by  plastic  exudation  in  the  sheaths  of  the  extensor  tendons,  are  to  be  observed. 
Compound  dislocations  of  the  hand  are  to  be  treated  by  the  early  appli- 
cation of  antiseptic  methods.  Should  suppurative  inflammation  of  the  wrist- 
joint  occur,  atjpic  resection  is  indicated. 

Forced  rotation  of  the  hand  may  result  in  the  loosening  of  the  connection 
between  the  ulna  and  the  trian^lar  cartilage  and  produce  an  incomplete  dislo- 
■cation  of  the  lower  radio-ulnar  joint.     These  accidents  occur  particularly  in 


F'lo.  729,— Fb  J 


children  as  a  result  of  lifting  them  by  the  hand.  The  hand  is  in  the  position 
Kit  pronation  and  further  pronation  or  supination  is  impossible.  The  treat- 
ment consists  in  making  traction  and  at  the  same  time  rotating  the  hand  into 
complete  supination. 

Epiphysial  separation  of  the  lower  end  of  the  radius  is  a  rare  form  of 
injur>-.  It  sometimes  occurs  in  very  young  children  and  is  due  to  a  fall  on  t  he 
luuid. 

Fractures  of  the  carpal  bones  occtu-,  as  a  rule,  as  the  result  of  great 
Wolenee.  as  from  a  severe  blow  or  a  crushing  force.  They  are  mosth  compound 
comminuted  fmctures.     There  is  not  usually  much  displacement  (Fig.  720). 
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The  symptoms  are  pain,  swelling,  localized  tenderness,  and  sometimes  crepi- 
tus. A  simple  bandage  and  the  application  of  an  ice-bag  for  the  first  few 
(lavs  will  best  meet  the  indications. 

Dislocations  of  the  Carpal  Bones.— Dislocation  of  the  intercarpal 
or  mediocarpal  articulation,  i.  e.,  in  which  the  entire  second  row  of  carpal 
hones  is  dislocated  on  the  palmar  surface  of  the  first  row,  is  extremely  rare. 
r  i  1 1  m  a  n  n  s  was  able  to  find  but  two  cases  in  the  whole  Uterature,  those  of 
Miiisonneuve  and  M  a  1  g  a  i  g  n  e .  The  dislocation  ver>'  much  resembles 
that  of  the  radiocarpal  joint,  with  the  exception  that  the  relation  of  the  lower 
end  of  the  radius  and  ulna  to  the  first  row  of  carpal  bones  is  not  changed. 
Reduction  is  effected  by  traction  and  direct  pressure. 

The  carpal  bones  most  fre(j[uently  dislocated  are  the  scaphoid,  the  os  mag- 
num, the  trapezium,  and  the  semilunar.  The  os  magnum  is  specially  predisposed 
to  isolated  dislocation.  In  the  Rattened  arch  of  the  carpal  bones,  with  its 
convexity  toward  the  dorsum  of  the  hand,  the  os  magnum,  like  the  astragalus 
in  the  foot,  represents  the  keystone;  this  is  easily  forced  out  of  its  relations 
with  the  other  bones  with  the  arch  in  abnormal  tension,  as,  for  instance,  in  a 
fall  on  the  flexed  hand,  the  force  impinging  against  the  back  of  the  hand.  A 
fall  on  the  closed  fist,  the  force  being  transmitted  through  the  metacarpal 
bone  of  the  middle  finger  which  is  the  most  prominent,  ^ill  also  produce 
this  dislocation. 

Reduction  of  dislocations  of  the  carpal  bones  is  usually  easily  accomplished^ 
by  longitudinal  traction  and  direct  pressure,  aided  by  either  palmar  or  dorsaL 
flexion,  according  to  the  direction  of  the  dislocation.     In  cases  in  which  the 
is  failure  to  reduce,  as  well  as  in  compound  dislocation,  excision  of  the  bon 
is  to  be  practised. 

Dislocation  between  the  metacarpal  bones  and  the  bones  of  the  secon 
row  of  the  carpus  are  somewhat  more  frequent  than  the  corresponding  dis 
locations  of  the  foot.     I'sually,  on  account  of  the  slight  solidity  of  the  dorsa 
ligamentous  connections,  the  whole  metacarpus  or  two  or  more  bones  of  th 
same  are  dislocate  I  on  the  second  row  of  carpal  bones.     With  the  exception  o 
the  independent  carpometacarpal  joint  between  the   first    metacarpal   bon 
and  the  trapezium,  all  these  are  plain  joints  united  in  a  common  articulation^ 
in  which  dislocation  takes  place  by  extensive  laceration  of  the  ligaments  an 
in  which  reduction  is  easily  effected  by  simple  pressure.     Retention,  how — 
ever,    is  difficult,  redislocation  occurring  ea.sily.     The  application  of  a 
bandage  with  small  compresses  at  the  site  of  the  dislocation  is  the  prope 
dressing. 

Dislocations  of  the  carpometacarpal  joint  of  the  thumb  are  quite  ^ 

common:  the  forward  dislocation  is  more  common  than  the  backward.  Tliev 
present  a  dorsal  or  palmar  projection  according  to  the  direction  of  the  dislo- 
cation. Reduction  is  effected  })y  a  movement  of  traction  and  direct  pressure. 
Impairment  of  function  of  the  joint  for  a  long  time  is  not  uncommon. 

Dislocations  of  the  metacarpophalangeal  joints  are  rare.  The  most 
freciuent  of  these  is  posterior  dislocation  of  the  proximal  phalanx  of  the 
thumb  from  violent  dorsal  flexion  (Fig.  730).  The  head  of  the  metacarpal 
bone  is  sometimes  so  tightly  clasped  by  the  abductor  |X)llicis  and  the  outer  por- 
tion of  tlie  flexor  hrevis  pollicis  on  one  side,  and  the  inner  portion  of  the  latter 
and  the  adductor  pollicis  on  the  other,  between  which  structures  it  is  forced  as 
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Splintered  fractures  sometimes  require  the  removal  of  separate  fragments, 
care  being  taken  to  preserve  the  periosteum,  the  shape  of  the  finger  being  pre^ 
served  as  closely  as  possible  in  order  finally  to  obtain  relatively  perifect 
restoration. 

Amputation  of  a  finger  should  never  be  performed  for  injury  to  the  bone 
alone ;  only  simultaneous  and  extensive  injuries  to  the  soft  parts,  and  particu- 
larly to  the  tendons,  will  justify  such  a  procedure.  Above  all  things,  the  entire 
thumb  should  never  be  amputated  except  under  the  most  dire  stress  of  circum- 
stances. The  great  importance  of  saving  even  a  small  portion  of  this  member 
cannot  be  overestimated.  An  ankylosed  thumb  and  index-finger  are  much 
better  than  none  at  all ;  but  in  the  case  of  the  other  fingers  amputation  is  some- 
times advisable,  owing  to  the  fact  that  when  healing  is  completed,  a  stiff  finger 
may  be  in  the  way  in  certain  occupations.  If  but  one  finger  can  be  saved,  and 
this,  from  the  character  of  the  injur\;,  must  be  immobile,  it  is  better  to  permit 
healing  to  take  place  with  the  finger  partly  flexed,  since  it  will  be  of  greater  use 
in  this  position. 

Injuries  of  the  Soft  Parts  of  the  Hands  and  Fingers.— Punctured 

wounds  of  the  hands  and  fingers  are  ver\^  frequent.  They  are  of  special  im- 
portance when  needles,  splinters  of  glass  or  wood,  etc.,  remain  behind  as  foreign 
bodies.  Such  foreign  bodies,  if  aseptic,  may  be  healed  in,  but  their  presence 
gives  rise  to  pains  during  movements.  Finally,  tetanus  may  have  its  origin 
in  these  wounds.  loreign  bodies  should  be  removed  as  soon  as  possible,  the 
wound  being  enlarged  for  this  purpose  if  necessary'. 

Incised  wounds  of  the  hands  and  fingers  may  easily  injure  important  blood- 
vessels, nerves,  and  tendons.     As  a  rule,  the  nerve  branches  on  reaching  this 
region  are  so  small  as  to  render  impracticable  their  union  by  suture.     The 
median  nerve,  however,  if  injured  in  the  metacarpal  region,  must  l>e  sutured- 
The  ulnar  nerve  is  still  more  important,  with  its  superficial  sensor>'   and 
deep  motor  branch.     Movements  of  the  fingers  are  greatly  impaired  by  paral- 
vsis  of  the  intcrossei  and  lunibricales  muscles  from  division  of  this  branch  of  the 
ulnar  nerve.     I'ortunately  its  deep  situation  protects  it  from  injury  in  most 
cases. 

The  long  flexor  and  extensor  tendons  of  the  fingers  are  frequently 
divided  in  punctured  and  incised  wounds.  The  ends  of  the  flexor  tendons 
usually  retract  in  their  sheaths  considerably.  In  the  case  of  the  extensor 
tendons,  this  is  not  so  marked,  for  the  reason  that  these  are  situated  more 
superficially  and  there  are  more  bands  of  surrounding  connective  tissue  wliich 
tend  to  ])revent  retraction.  Immediate  suture  is  the  imperative  rule  in  all 
cases  of  division  of  tendons,  provided  the  wound  comes  under  the  surgeon's 
care  while  it  is  still  fresh  and  aseptic.  Othenvise  secondary  suture  must  be 
performed  both  in  these  cases  and  in  those  in  which  impairment  of  function 
after  healing  impels  the  patient  to  seek  the  surgeon's  aid.  The  synovial  sheath 
of  the  tendon  is  exposed,  the  stump  identified  and  brought  down  and  united 
with  the  other  end.  Should  it  l)e  found  impossible  to  bring  the  upper  end  down 
to  pro])er  approximation  with  the  lower,  tendoplasty  must  be  performed. 
This  is  (lone  by  cuttin^:  one  or  both  of  the  stumps  across  for  about  one-half  of 
their  breadth  and  at  the  proper  distance  from  the  end,  and  then  splitting 
them  longitudinally  toward  the  end  of  the  stump  for  a  sufficient  distance  to 
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permit  the  split  portion,  on  being  reflected,  to  reach  easily  to  the  other  end 
(Fig.  731).  when  it  is  sutured. 

The  prognosis  of  contused  and  ruptured  tendons  is  not  so  favorable.  Not 
infrequently  it  becomes  necessary-  to  amputate  because  of  the  extensive  injury 
to  these  important  structures.  The  thumb  and  index-finger  should  be  pre- 
serv'ed  in  anv  event,  even  if  thev  have  lost  their  tendons. 

Finger-tips  and  even  large  portions  of  fingers,  when  they  are  completely 
severed  and  have  clean-cut  surfaces,  have  been  restored  and  sutured  with  suc- 
cess. This  method  may  be  tried  if  too  long  a  time  has  not  elapsed  since  the 
injur}'. 

Injuries  of  the  Vessels  of  the  Forearm  and  Hand.— In  the  lower  third 

of  the  forearm  the  radial  and  ulnar  arteries  lie  so  superficially  that  they  are 
easily  injured.  Of  these,  the  radial  artery,  from  its  almost  subcutaneous  situ- 
ation, is  more  frequently  endangered  than  the  ulnar.  Compression  is  unsat- 
iafactorv'  in  many  instances,  and,  in  case  of  septic  complications,  is  liable  to  be 
followed  by  secondary'  hemorrhage,  in  which  case  ligation 
of  the  vessel  trunk  in  continuitv  may  be  necessarv. 

Deep  punctured  wounds  in  the  middle  of  the  forearm 
sometimes  involve  the  terminal  branches  of  the  interos- 
seous artery,  which  is  to  be  ligated  locally.  In  case  of 
secondary  hemorrhage  it  will  be  necessary  to  ligate  either 
the  brachial  arterv  in  continuitv  at  the  bend  of  the  elbow 
or  the  interosseous  above  its  origin  from  the  ulnar 
arterv. 

Contused  wounds  of  these  arteries  are  often  followed 
by  provisional  arrest  of  the  hemorrhage ;  this  may  l)ecome 
definite  by  rapid  granulation  in  case  the  wound  remains 
aseptic.  Secondary-  hemorrhage  from  contused  wounds  of 
these  vessels  is  ver\'  rare  at  the  present  time.  Should  it 
occur,  the  application  of  a  local  ligature  or  ligation  in 
continuitv  is  indicated. 

Venous  hemorrhage  from  the  subcutaneous  veins 
on  the  back  of  the  hand  is  usuallv  easilv  controlled  bv 
elevation  of  the  hand  and  the  application  of  a  bandage. 

Injuries  of  the  superficial  and  deep  palmar  arch  are  very  important. 
Primary  local  ligation  of  the  superficial  palmar  arch  is  scarcely  ever  prac- 
tised ;  the  hemorrhage  was  formerly  arrested  by  compression  or  by  forced  flexion 
of  the  arm  at  the  elljow.  This,  however,  is  an  error,  for  the  reason  that  septic 
conditions  are  ver>'  likely  to  follow  the  breaking  down  of  coagula;  secondary 
hemorrhages  and  other  serious  results  follow.  The  wound  may  be  in  that 
portion  of  the  arch  which  is  supplied  largely  by  the  radial  arter>',  as  shown 
by  arrest  of  the  bleeding  on  compression  of  this  vessel,  in  which  case  ligation 
of  the  latter  in  continuity  is  indicated.  This  failing,  ligation  of  the  ulnar  is 
the  next  resource.  Finally,  as  sometimes  happens,  the  wounded  portion  of 
the  arch  is  supplied  by  a  branch  from  the  interosseous  branch  given  off  from 
the  ulnar,  in  which  case  the  bleeding  will  continue  and  necessitate  ligation  in 
continuitv  of  the  brachial  or  even  of  the  axillarv  arter\'. 

Injuries  of  the  hands  from  toy  pistols  are  particularly  liable  to  give  rise  to 
tetanus  and  should  always  be  treated  as  open  wounds  for  the  reason  that  the 
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special  microot^anism  of  tetanus  ia  anaerobic,  and  hence  cannot  live  in  the 
presence  of  oxygen.  At  the  sanie  time  suppuration  must  be  avoided  for  the 
reason  that  pyogenic  organisms  consume  oxygen,  and  in  this  manner  the  sup- 
purative process  favors  the  growth  of  tetanus  baciili.  Asepsis,  the  entrance  of 
air  into  the  wound,  and  bromin  are  the  be^t-known  antagonists  to  the  bacilluB 
of  tetanus.  In  all  toy  pistol  wounds  or  wounds  received  from  any  agricultutal 
implement,  or  about  bams  or  stables,  after  the  tissues  that  are  likely  to  slough 
have  been  c?ut  away,  the  wound  should  l>e  thoroughly  cleansed  with  peroxid  of 
hydrogen  followed  by  a  hot  solution  of  corrosive  sublimate  and  painted  with 
bromin,  after  which  a  light  tampon 
of  iodoform  gauze  and  light  antisep- 
tic dressings  (not  occlusive)  should 
be  applied.  An  immunizing  dose  of 
tetanus  antitoxin  should  be  given. 

Where  there  is  no  reason  to  fear 
the  occurrence  of  tetanus,  wounds  of 
the  soft  parts  of  the  hands  are  to  be 
treated  on  general  principles. 

Ligation  of  the  Radial  Artery. 
— This  ves.sel  is  preferably  ligated  in 
the  lower  third  of  the  forearm,  where 
it  lies  between  the  supinator  longus 
and  the  flexor  carpi  ulnaris,  i.  e.,  in 
the  first  muscular  interspace  on  the 
radial  edge  of  the  forearm.  A  su- 
perficial longitudinal  incision  reaches 
it  at  once;  the  fascia  at  this  point  Is 
replaced  by  loose  connective  tissue. 
The  arterj'  is  accompanied  by  two 
veins;  the  radial  nerve  lies  toward 
the  radial  side  (Fig.  732). 

Ligation  of  the  Ulnar  Artery. 
— This  vessel  is  exposed  by  an  in- 
cision  made   in   the   first    muscular 
interspace  at  the  ulnar  edge  of  the 
TtHiKi..  forearm,    i.   e..  between    the   flexor 

c.  flA'c.? cir'pL'rluiaiiB"niu'ii'Cr''u,  fl«'!!'/»"bSilTa  Carpi  ulnaris  and  the  flexor  subliinis 
'Si^'Vi!"uw'Nen-e"'""'""*'  *'  ""''"'^''  digitorum.  The  fa.'icia  at  this  point 
is  to  be  divided  in  the  same  line, 
lliis  artcr\-  lies  somewhat  deeper  than  the  radial  arten,-.  It  i.s  accompanied 
bv  two  veins,  as  in  the  case  of  the  radial,  and  the  ulnar  nerve  lies  to  the  ulnar 
side  (Fig-  7:^2). 

Inflammatory  Affections  of  the  Wrist-joint. — Inflammation  of  the 
wrisl-jnint  is  a  coniparalively  rare  affection.  Gunshot  wounds  give  rise  to 
typic  traumatic  inflaiimiation  and  suppuration  of  the  wrist-joint.  In  all 
wounds  inv{)lvins  the  joint  the  dangers  of  suppuration  and  of  its  spread  are 
gre;if .  owing  to  the  complex  character  of  the  joint. 

Tuberculous  osteomyelitis  and  tuberculous  synovitis  are  most  fre- 
quently- observed.     The  disease  may  commence  in  the  bone  or  in  the  s^•no^■ial 
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tissues.  In  any  event  all  the  structures  of  the  joint  finally  become  Involve<l, 
constituting  tuberculous  osteoarthritis  of  the  wrist-joint.  Suppuration 
occurs  finally  and  fistulous  openings  form. 

The  movements  of  the  fingers  are  disturbedbyleaionsof  the  wrist-joint;  in 
addition  the  functions  of  the  latter  are  impaired.  The  freedom  of  the  move- 
ments of  the  fingers  depends  on  the  position  of  the  carpal  joints.  Involve- 
ment of  the  sheaths  of  the  overlying  tendons  also  occurs  in  tuberculous  osteoar- 
thritis. The  tendons  may  become  necrotic;  at  best  adhesions  take  pluce  unil 
immobilize  the  tendons.  In  either  case  their  function  is  destroyed  and  the 
corresponding  hngers  become  useless. 

The  treatment  consists  in  fixation  of  the  joint,  salt  water  bathing,  and  the 
internal  use  of  carbonate  of  guaiacol  and  creosote;  efforts  to  improve  the  sur- 
roundings of  the  patient  in  everj'  way  are  useful.  I»cat  measures,  such  as  in- 
jections of  20  per  cent  iodoform  glycerin,  employed  to  stimulate  the  growth  of 
connective  tissue  and  at  the  same  time  to  obtain  an  antituberculoua  effect  are 
indicated.  The  injections  should  be  made  below  the  ulnar  styloid  or  at  the 
sides  of  the  extensor  tendons.  The  method 
of  passive  congestion  induced  by  elastic  con- 
striction (Bier)  should  also  be  employed. 
In  more  advanced  cases  the  fistulous  open- 
ings are  to  be  enlarged  and  the  parts  thor- 
oughly curetted.  Resection  of  the  wrist- 
joint,  more  or  less  atypic  in  character,  is  fre- 
quently required,  however,  even  in  the  most 
favorable  cases.  This  is  particularly  true  in 
cases  occurring  in  childhood  and  early  youth. 
In  cases  sufficiently  far  advanced  to  require 
typic  resection  this  should  be  reser\'ed  for 
those  who  are  otherwise  in  comparatively 
good  health.  In  general  it  will  be  found  that 
atypic  resection  will  suffice  for  the  young 
and  that  amputation  may  well  replace  t^'pic 
resection  in  those  in  more  advanced  years. 

In  case  of  traumatic  suppuration  incision  and  drainage  are  rarely  sufficient 
and  resection  enables  the  patient  to  escape  both  the  long  and  tedious  repartitivc 
process  and  the  risks  of  final  loss  of  the  hand,  giving  also  a  better  functional 
result  in  the  end. 

Contractures  of  the  Wrist-joint.— These  may  arise  (l)  from  inflam- 
matop.'  affections  of  the  wrist^joint,  from  fractures  of  the  lower  end  of  the 
ntdius.  or  from  polypanarthritis  (arthritis  deformans);  (2)  from  paralytic 
affections  of  opposing  muscles;  (3)  from  destruction  of  the  superficial  struc- 
tures by  bums.  In  congenital  contracture  or  clubhand  (Fig.  7;13).  the  condi- 
tion somewhat  resembles  clubfoot.  It  always  depends  on  defective  dcvelo|>- 
ment  of  the  bones  of  the  forearm,  particularly  of  the  radius,  which  i.t  sometimes 
absent,  together  with  the  thumb.  The  hand  is  in  radial  abduction  and 
is  strongly  flexed  on  the  forearm.  In  ver>'  rare  instances  the  ulna  is  either 
wholly  or  partially  missing,  in  which  case  the  corresponding  portion  of  the 
hand  is  also  absent,  the  latter  consisting  only  of  the  thumb  and  forefinger. 
The  tendons  and  muscles  are  adjusted  in  size  to  the  malposition. 
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In  cases  of  contractures  of  the  carpus,  correction  under  anesthesia  and  ortho- 
pedic apparatus  may  improve  the  condition.  Resection  may  be  useful  if  the 
function  of  the  tendons  has  not  been  destroyed. 

Inflammatory  Affections  of  the  Dorsal  Surface  of  the  Fingers  and 

Hand. — Furuncles  are  somewhat  common  on  the  back  of  the  hand  and  fin- 
gers, specially  in  anatomists  and  surgeons  who  come  in  frequent  contact  with 
septic  material.  Wet  antiseptic  dressings,  early  incision,  and  the  use  of  the 
curet  are  indicated. 

Bums  and  frostbites  are  sometimes  observed  in  this  region.  A  venous 
stasis  followed  by  a  low  grade  of  inflammation  (dermatitis  congelationis) 
sometimes  develops  as  a  result  of  repeated  exposure  to  cold.  Small  exfoliations 
of  the  skin,  or  small  blisters  w-hich  may  open,  constitute  the  condition  known 
as  chilblain  or  erythema  pernio.  The  ulcerated  surface  w^hich  may  follow 
the  opening  of  the  bullae  is  slow  in  healing  on  account  of  the  venous  stasis. 
The  immersion  of  the  hands  for  quite  a  long  time  in  lukewarm  w^ater,  followed 
by  bathing  with  oil  of  turpentin,  and  in  addition  the  usual  treatment  of  ulcers 
is  to  be  recommended.  The  burning  and  itching  sometimes  occurring  in  simple 
er\'thema  that  is  due  to  the  same  cause  but  is  without  the  formation  of  blisters 
are  best  remedied  by  the  local  use  of  a  mixture  of  one  part  of  tincture  of 
cantharides  and  five  parts  of  soap  liniment. 

Inflammation  of  the  soft  parts  of  the  fingers  and  hands  often  originates 
from  small  open  wounds.  The  degree  of  inflammation  will  depend  partly  on 
the  virulence  of  the  invading  septic  microorganisms  and  partly  on  the  suscepti- 
bility of  the  tissues.  The  difference  in  the  latter  respect  between  the  dorsal  and 
the  palmar  surface  is  striking.  In  the  dorsal  region  the  subcutaneous  con- 
nective tissue  has  long  fibers  and  is  but  loosely  applied  to  the  inclosed  struc- 
tures, the  phlegmonous  inflammation  spreading  readily  as  a  result  of  this. 
The  inflammation  follows  the  subcutaneous  connective  tissue,  as  well  as  that 
surrounding  the  tendons  with  which  it  is  in  close  connection.  The  palmar 
connective  tissue,  on  the  contrary,  has  short  and  rigid  fibers,  which  pass 
vertically  from  the  surface  of  tlie  skin  to  the  deeper  parts ;  in  the  metacarpal 
region  these  pass  to  the  palmar  aponeurosis  and  at  the  fingers  to  the  s\Tiovial 
sheaths  of  the  long  flexors.  This  disposition  of  the  connective  tissue  inter- 
cepts the  course  of  inflammation  in  this  region,  and  the  affection  known  as 
panaris,  whitlow,  or  felon  results  (vide  infra). 

In  dorsal  phlegmon  tlie  affection  runs  a  comparatively  mild  course, 
attended  by  low  fever.  The  extensor  tendons  rarely  become  necrotic,  though 
they  are  bathed  in  pus.  The  vessels  which  nourish  the  tendons  are  not  sub- 
jected to  great  pressure,  for  the  reason  that  greater  space  is  afforded  for  the 
diffusion  of  })us  in  the  adjacent  loose  connective-tissue  spaces.  Inflammation 
in  this  region,  however,  is  frequently  complicated  with  lymphangitis  and 
erysipelas.  As  the  inflammation  extends  to  the  carpal  region  it  meets  the 
six  synovial  sheaths  of  the  extensor  tendons  lying  close  beside  one  another. 
Profuse  suppurative  inflanunation  may  occur  in  all  these  tendinous  sheaths, 
but  as  a  rule  they  are  attacked  by  a  simple  serous  synovitis,  the  er>'sipelas  and 
lymphangitis  extending  through  the  medium  of  the  skin  to  the  forearm. 

Traimiatic  hemorrhage  in  the  sheaths  of  the  extensor  tendons  at  the  back 
of  the  wrist  is  due  to  contusions.  Fluctuating  swelling  is  noted,  extending 
from  the  ba^c  of  the  second  and  third  metacarpal  bones  to  the  lower  edge  of 
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the  radius.  The  treatment  consists  of  immobilization  with  a  short  pahnar 
splint,  and  moderate  pressure.  Absolute  rest  must  be  given  to  the  injured 
parts. 

Serosynovial  effusions  in  this  region  are  most  frequently  met  with  in  tlie 
sheaths  of  the  tendons  of  the  extensor  communis  digitorum  and  the  extensor 
carpi  radialis  longior  and  brevior;  they  occasionally  occur  in  those  of  the 
extensor  miLscles  of  the  thumb.  They  have  their  origin  in  traumatic  cffusionH 
and  in  extension  of  inflammation  from  dorsal  phlegmons.  They  are  best 
treated  by  compres.sion  and  massage. 

Effusions  are  sometimes  observed  in  the  large  bursae  of  the  flexor  tendons 
at  the  palmar  surface  of  the  wrist.  They  are  characterized  by  the  appe;ir- 
ance  of  the  effusion  partly  above  and  partly  below  the  annular  ligament  of  the 
UTJst-joint.     ()n  compressing  either  of  these  the  other  fluctuates  perceptibly. 

Tendovaginitis  crepitans  occurs  in  the  sheaths  of  the  extensors  of  the 
thumb  and  results  from  the  continued  and  excessive  use  of  one  group  of  mus- 
cles; it  occurs  in  certain  classes  of  workmen. 
Rest,  inunctions  of  mercurial  ointment,  and 
massage  are  useful. 

The  extensor  tendons  sometimes  become 
the  seat  of  gonorrheal  and  syphilitic  affections. 

Disturbances  in  the  free  play  of  the  exten- 
sor tendons  are  almost  always  due  to  adhe- 
sions following  dorsal  phlegmons  and  are  to  be 
treated  by  means  of  passive  methodic  flexion 
movements,  massage,  lukewarm  baths,  and 
g}'mnastic  exercises. 

Small  bursae  mucosae ,  in  which  serous 
effusion.s  ma\'  develop,  sometimes  form  on 
the  dorsal  surface  of  the  phalangeal  articula- 
tions in  laborers;  hygromas  with  solid  round- 
ish swellings  may  result  from  these. 

Inflammatory  Affections  of  Metacar-  f,o.  t34.-sfina  VEN-roe*. 

pal  and  Phalangeal  Bones. — The  medutlan,- 

portions  of  the  metacarpal  and  phalangeal  bones  are  most  frequently  affected 
nther  by  tuberculous  osteomyelitis  or  by  congenital  syphilis.  The  name 
Bpina  ventosa  has  been  given  to  the  affection.  The  bone  thickens  from  the 
medullar>-  suljstance.  the  periosteum  taking  but  little  or  no  part  in  the  com- 
mencement. The  swelling  is  almost  insensitive  in  the  beginning  and  reco\ery 
may  take  place  in  the  course  of  weeks  or  months.  Kelapse  may  occur.  In 
less  favorable  cases  the  "bottle-shaped"  {Fig.  734)  enlargement  may  break 
down  after  reddening  of  the  skin,  and  flstulas.  caries,  and  necrosis  of  the 
bone  follow.  The  clinical  picture  in  tuberculosis  and  syphilitic  cases  is  \'er>' 
amilar.  In  the  latter  the  joints  are  only  rarely  affected  primarily,  though 
in  both  affections  invasion  of  the  articulations  from  the  bone  or  soft  parts 
may  take  place. 

The  fistulous  openings  nuiy  dischai^  for  a  long  time,  until  a  sequestrum 
is  dL'irhai^Eed  or  removed.  If  there  is  but  slight  involvement  of  the  surrounding 
soft  parts,  nature's  efforts  in  this  respect  may  suffice.  Conservative  treatment 
is  indicated  before  the  formation  of  listulas.    General  strengthening  treatment 
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and  such  local  measures  as  inunctions  of  mercurial  and  iodin  ointments  may  be 
employed.  The  probability  of  infection  of  the  tendinous  structures  in  particu- 
lar will  impel  the  surgeon  to  interfere  operatively  after  fistulas  have  formed. 
This  will  consist  of  free  incision  and  curettage  of  the  bone  cavity,  subperiosteal 
resection  of  the  diseased  portion  of  bone  if  in  the  metacarpus,  or,  in  the  case  of 
a  finger,  amputation  well  up  in  the  metacarpal  region.  With  secondary 
involvement  of  the  joints  of  the  fingers  the  latter  course  is  indicated  without 
question. 

Inflammatory  Affections  of  the  Palmar  Surface  of  the  Fingers. — 

Panaris,  whitlow,  or  felon  is  a  traumatic  inflammation  arising  from  slight 
rents  in  the  epidermis,  with  subsequent  infection  invading  the  papillar>'  body 
and  the  subcutaneous  connective  tissue.  It  is  an  acute  inflammation  with  the 
rapid  development  of  suppuration,  in  which  the  connective  tissue  becomes 
rapidly  necrotic.  The  inflammation  is  at  first  confined  to  the  soft  parts  of  the 
palmar  surface.  It  may  pursue  a  course  finally  resulting  in  extensive  suppu- 
ration, followed  by  destruction  of  the  functions  of  the  fingers  and  perhaps  of 
the  entire  hand. 

The  peculiar  arrangement  of  the  short  rigid  fibers  of  the  connective  tissue, 
while  it  prevents  rapid  spread  of  the  infection,  causes  intense  pain  by  con- 
striction of  the  nerves,  necrosis  of  the  involved  connective  tissue  by  strangu- 
lation of  the  vessels,  and  directs  the  course  of  the  inflammation  into  the  deeper 
structures  by  their  vertical  course  inward  from  the  papillar\'  body.  Here  the 
inflammation  invades  the  sheaths  of  the  fiexor  tendons,  attacks  the  peri- 
osteum of  the  phalanges,  producing  suppurative  periostitis  with  consequent 
total  necrosis  of  the  bone.  It  may  perforate  into  a  phalangeal  articulation 
with  resulting  suppuration  and  destruction  of  the  joint.  The  affection  may 
also  invade  the  dorsum,  either  by  extension  laterally  or  by  perforation,  and 
give  rise  to  a  dorsal  phlegmon.  It  frequently  gives  rise  to  h^mphangitis  and 
erysipelas,  particularly  in  case  of  virulent  microbic  agents,  with  subsequent 
involvement  of  the  lymphatic  glands  at  the  elbow  and  in  the  axillary-  space. 

The  most  important  of  these  affections  is  suppurative  inflammation  of  the 
synovial  sheaths  of  the  flexors  of  the  fingers,  along  which  it  may  rapidly 
extend  to  the  large  synovial  sheaths  of  the  flexors  in  the  region  of  the  wrist. 
The  affection  attacking  the  thumb  and  little  finger  is  most  serious  in  this 
respect,  the  flexor  of  the  thumb  possessing  a  long  sheath  continuing  to  the 
carpus  })elow  the  annular  ligament,  and  the  flexor  of  the  little  finger  frequently 
communicating  with  the  common  carpal  synovial  sheath.  The  suppuration 
may  extend  into  the  forearm  as  a  subfa.scial  or  paratendinous  phlegmon. 
The  constitutional  symptoms  keep  pace  with  the  intensity  and  extent  of  the 
local  processes.  Thrombosis  of  the  veins  may  be  followed  by  migrating  septic 
thrombi,  pyemia,  septicemia,  and  death.  Though  a  fatal  result  is  rare, 
imi)airment  of  function,  with  stiff,  useless  fingers,  is  certain  to  occur  in  ever\' 
case  in  which  suppurative  inflammation  of  the  sheath  of  a  tendon  takes  place; 
necrosis  of  ]:)oiie,  with  deformity,  follows  in  any  case  in  which  the  periosteum 
becomes  extensively  involved  in  the  septic  process. 

The  term  paronychia  (beside  the  nail)  is  applied  to  an  inflammation  about 
the  finf}:er-nail.  It  is  really  a  su})unp:ual  panaris,  but  is  a  much  more  innocent 
affection  than  that  last  described.  The  milderform  is  popularly  called  "run- 
around,'*  the  more  severe  form  "felon."     The  inflammation  runs  a  rapid 
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course  and  may  form  abscess,  the  necrotic  nail  being  cast  off  by  the  inflam- 
mation of  the  bed  of  the  nail,  with  the  presence  of  granulations.  A  special 
fonn  of  the  infection  was  supposed  to  attack  scrofulous  children  (onychia 
maligna). 

Treatment  of  Panaris  and  its  Sequences.^At  whatever  statue  this  affec- 
tion comes  under  the  surgeon's  care,  the  first  and  imperative  dut>'  of  the  latter 
is  to  incise  the  parts  freely  and  expose  the  entire  focus  of  infection.  The 
incision  may  not  be  larger  than  a  mere  puncture  a  quarter  of  an  inch  lonp,  f(ir 
the  primarj-  focus  is  not  usually  large,  but  when  the  phaianges  are  attacketi, 
it  should  be  deep,  to  the  extent  of  reaching  the  bone.  In  the  case  nf  the  palm 
of  the  hand  there  may  be  some  risk  of  injuring  the  superficial  palmar  arch,  but 
even  this  risk  must  be  taken,  so  disastrous  are  the  consequences  of  not  releasing 
the  pressure  and  arresting  the  infectious  processes.  No  attempt  to  "rij>pn" 
the  BUppuration  must  be  made.  Many  fin- 
gers, hands,  and  e\-en  li\ea  have  been  sacri- 
fieed  by  poulticing  and  delaying.  The 
"ripening"  under  these  circumstances 
means  a  harvest  of  necrotic  bone,  rotting 
tendon.t.  and  useless  fingers  and  hands,  to 
say  nothing  of  the  prolonged  suffering  and 
the  dangers  to  life. 

In  ca.se  of  tloubt  the  mast  tender  point  is 
to  be  selected  and  the  incision  made.  Only 
a  drop  of  pus,  or  even  none  at  all  may  es- 
cape, but  the  relief  will  justify  the  incision. 
If  relief  does  not  follow,  another  incision 
must  be  made.  A  prolw  wrapped  with  ab- 
sorbent cotton  and  charged  with  a  .5  per  cent 
solution  of  chiorid  of  zinc,  or  a  05  per  cent 
solution  of  carlwlic  acid,  should  l>e  used  to 
swab  out  the  depths  of  the  incision.  The 
incisions  must  lie  kept  open  by  a  strip  of 
gauze,  or  if  sufficientiv  large,  by  a  drainage- 
tube. 

The  incisions  are  to  be  made  in  the 
median  line  of  the  fingers  and  between  the 
Joints,  and  on  the  same  lines  in  the  palms 

of  the  hand.  This  avoids  the  ner\es  and  vessels  of  the  fingers  and  likewise 
reaches  directly  the  invaded  tendinous  sheaths.  To  avoid  the  superficial 
pabnar  arch  place  the  hand  in  full  abduction,  identify  the  metacarjiopha- 
langeal  joint  of  the  thumb,  draw  a  straight  Hne  from  this  to  the  lower  border 
of  the  pL<:iform  bone.  This  line  runs  parallel  to  the  middle  palmar  crca.-^; 
the  superficial  palmar  arch  lies  half-way  between  the  line  and  the  crease 
(Fi|C.  7.35).    The  deep  palmar  arch  is  situated  at  a  still  higher  point. 

In  late  cxses  the  incisions  must  be  longer,  the  deep  parts  curetle<l.  and  any 
sloufdiing  connective  tissue  or  tendons  cut  away.  Suppurating  articulations 
are  to  be  resected  and  necrotic  bone  removed.  Sometimes  the  entire  middle 
or  ring  finger  is  gangrenous;  amputation  in  the  metacarpal  region  rather  than 
It  the  metacarpophalangeal  joint  is  to  be  preferred. 
VOL.  11—31 
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A  suitable  wet  dressing  consists  of  a  1 :  40  solution  of  carbolic  acid  with 
one  ounce  of  tincture  of  opium  added  to  each  pint  of  the  solution. 

Contracture  of  the  Finger-joints. — The  most  important  considera- 
tion in  these  contractures  relates  to  the  condition  of  the  tendons.  With 
adhesions  in  the  sheaths  of  the  tendons  the  condition  of  the  joints  is  of  more 
importance,  since,  even  if  the  motion  of  these  were  restored,  the  fingers  would 
be  comparatively  useless. 

In  cases  of  threatened  stiffness  of  the  fingers  from  severe  injuries  it  is 
important  to  provide  for  a  useful  position  of  the  finger  by  avoiding  the  use  of 
straight  splints  and  employing  such  means  of  support  during  the  healing 
process  as  shall  prevent  stiffening  in  the  straight  position  but  rather  favor 
partial  flexion.  The  adjoining  uninjured  finger  may  serve  as  a  splint  to  which 
the  injured  finger  may  be  secured,  or,  with  proper  dressings  applied,  the 
finger  may  be  supported  by  a  mass  of  gauze  in  the  partially  clenched  fist  and 
bandaged  in  this  position.  With  fingers  ankylosed  in  the  straight  position 
attempts  may  be  made  to  correct  the  position  under  an  anesthetic.  Similarly, 
in  the  flexed  position,  correction  may  be  attempted  if  the  function  of  the 
tendons  has  not  been  impaired,  with  the  hope  of  obtaining  voluntary-  motions 
after  a  period  of  treatment  by  passive  movements  and  massage.  The  half- 
flexed  position  during  the  healing  process  gives  better  opportunity  for  passive 
movements  than  either  full  extension  or  full  flexion. 

Habitual  contractures  are  observed  in  those  following  certain  occupations, 
such  as  coachmen.  The  constant  flexion  of  the  fingers  leads  to  a  shortening 
of  the  flexor  tendons  and  palmar  fascial  bands,  and  to  adhesion  of  the  8yno\'ial 
folds  within  the  joints.     These  are  seldom  treated  surgically. 

Cicatricial  contractures  are  very  frequent  after  bums  and  other  injuries 
of  the  fingers  and  hand,  \\lien  large  traumatic  defects  of  the  skin  exist,  the 
skin  transplantation  method  of  Thiersch  may  be  tried.  The  result,  as 
far  as  restoration  of  function  is  concerned,  is  not  ver>'  satisfactory.  When 
applicable,  the  method  of  transplantation  of  skin  flaps  with  a  pedicle  is  to  be 
preferred.  The  flap  may  be  taken  from  the  chest  wall  or  other  available 
region,  according  to  the  location  of  the  defect. 

Dupuytren's  contraction  is  a  spontaneous  cicatricial  retraction  of  the 
palmar  fascia  and  its  digital  prolongations,  with  adhesions  to  the  skin.  Accord- 
ing to  1)  u  p  u  y  t  r  e  n  ,  it  is  due  to  irritation  of  the  tissues  by  hand  work, 
the  persistently  flexed  position  of  the  hand  favoring  the  retraction.  It  has 
])een  thought  to  be  due  to  persistent  forced  grasping  movements  without 
pressure,  as  in  grasping  the  bow  in  violin  playing  (L  o  s  s  e  n  '  s  case).  Atrophy 
of  the  a(lij)()se  tissues  in  elderly  people  is  said  to  favor  it.  Heredity  is  thought 
to  exert  an  influence  (Konig).  It  occurs  without  any  discoverable  cause 
and  may  have  a  relatively  symmetric  development  when  occurring  in  both 
hands  ( Fig.  736) .  Tn  some  cases  there  is  an  underlying  constitutional  condition, 
such  as  a  gouty  diathesis.  A  similar  contraction  has  been  described  occur- 
ring as  a  congenital  condition,  due  to  atrophy  and  shrinkage  of  the  skin 
(dibney).  Dupuytrcn's  contraction  may  attack  one  or  several 
fingers,  usually  the  outer  two.  It  begins  most  frequently  on  the  ring  or  little 
fingor  as  a  small  calluslike  nodule.  Interference  with  complete  extension  is 
noticed  from  the  first;  flexion  of  the  fingers  steadily  increases,  until  in  the 
course  of  time  the  Angers  are  firmlv  flexed  and  lie  in  the  palm  of  the  hand. 
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The  nodule  increases  to  a  fimi  fibrous  longitudinal  band  in  t)ic  pnlin,  which 
sometimes  feels  like  cartilafte.  The  tendons  take  no  part  in  the  contracture. 
Treatment. — Warm  applications,  massage,  and  passive  movements  may 
hold  the  affection  in 
check,  particularly  if  the 
occupation  favoring  it  is 
abandoned.  In  fully 
developed  cases  only 
operative  treatment  is 
succes.iful.  B  u  a  c  h  '  s 
method  con.-iists  in  turn- 
ing down  a  triangular- 
shuped  skin  flap  which 
shall  include  the  indur- 
ated parts,  the  base  of 
the  triangle  being  toward 
the  contractured  finger 
or  fingers,  and  dissecting 
away  the  palmar  fascia 
and  dividing  all  fibrous 
cords  until  the  finger  can  be  freely  extended  (Fig.  736).  Kxtirpiition  of  the 
fibrous  cord,  where  this  is  well  defined,  with  the  attached  skin  is  to  !«■  pre- 
ferred. Two  parallel  incisions  are  ma<le.  one  on  each  side  of  tlie  librous  (-ord 
for  its  entire  length.  Thc.^  an'  joined  at 
the  two  extremities.  The  inlcrvciiing 
portion  is  carefully  dissecte<l  oul  for  the 
entire  thickness  of  the  palmar  fuscia.  the 
edges  of  the  incision  lieing  retract^'d  in 
order  to  "cut  under"  somewhat  ami  thus 
in.sure  removal  of  all  the  disea.-ieil  fascia 
until  the  finger  ran  Ih"  extendc<l.  The 
F        A  ^^        "*     edges  are  .sutureii  and   the   finger  drcs.ied 

I      jW  ^^^^^.  '"  '^^  straight  position.     The  succe.-js  of 

I    F  \  ^^^^h^^Hi    '^^  operation  depends  on  .-itrict   asepsis 

'  f      \  ^^^^^^^H    and  the  early,  persistent,  and   methodic 

*  ^^^^^^^^    use  of  ma.ssage. 

"Trigger  finger"  is  a  [>eculiur  affec- 
tion in  which,  on  flexion  or  oxtcnsion.  the 
finger  is  moved  to  a  certain  [xiinl  ami  is 
tiiere  arrested,  either  reijuiring  a.-i.-ii-;laiice 
from  the  other  hand,  or.  when  the  obsta- 
cle is  overcome  by  its  own  tendon.  I>eing 
rcleasc<l  with  a  jerk,  like  the  o|)ening  and 
closing  of  a  pocket-knife,  the  movement 
of  flexion  or  extension  l>eing  thus  com- 
pleted   (Notta,     NClaton).      The 
jerk  is  sometimes  accompanied  by  a  cracking  sound  and   often   by  pain. 
Mensel  investigated  this  condition  and  found  it  to  be  due  to  a  narrow- 
ing in   the  sheath  of   the  flexor  tendon,  due   to   preceding  indammntion. 
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tliinu<;h  which  a  thickened  portion  of  the  tendon  passed  with  difficulty.  He 
piudiK-ed  the  characteristic  jerk  artificially  in  the  cadaver.  There  may  also 
!"■  -.1  free  body  in  the  sheath.  St  e  i  n  t  h  al  (1885)  found  another  mechamsm 
liir  the  affection  in  an  abnormally  placed  anterior  attachment  of  the  lateral 
li^:unent  of  the  joint.  K  i>  n  i  g  described  a  similar  condition  in  the  toe  (1881). 
The  treatment  of  tri):f;er  finf^cr  consists  in  the  use  of  massage  and  methodic 
|)assi\e  movements.  Operative  treatment  consists  in  opening  the  sheath  of 
I !)('  tendon  at  the  narrow  iioint.  If  a  free  IkxIv  is  present  it  is  to  be  removed. 
'  Hhonvise  the  disproportion  Ix^tween  the  tendon  and  its  sheath  is  to  be  over- 
<otn«  by  splitting  the  sheath,  closing  the  skin  wound,  and  making  early  passive 
iiio\ements  to  maintain  the  patency  of  the  sheath  until  a  splice  of  new  tissue 
fills  in  the  gap  in  the  sheath. 

Occupation  Spasms. — There  are   certain  spasmodic  affections  of   the 
muscles  due  to   occupa- 
~  ~  tion.     They   are  known 

as  writers'  cramp,  piano- 
players'  cramp,  seam- 
stresses'cramp,  telegraph- 
ers' cramp,  etc.  These 
conditions  are  of  interest 
to  the  surgeon  only  from 
the  diagnostic  stand- 
point. "Their  treatment 
belongs  to  the   neurolo- 


Paralytic  contrac- 
tures are  flexion  con- 
tractions; they  may  l>e 
either  congenital  or  ac- 
quired. The  acquired 
ones  may  arise  from 
"essential  pandysis"  in 
young  children  or  from 
injuries  to  nerve-trunks. 
Crutch  paralysis  occurs 
from  the  pressure  o( 
crutches      against      the 

brachial  ple\us  in  the  axilla,  which  produces  paralysis  in  individual  nerves  in 

the  arm. 
The 

shaft  "1 

tiollf!  "f 


musculospiral  nerve  is  nwst  fre<|Uently  injured  by  fractures  of  the    ^ 

the  humerus  involving  the  nmsculospirul  groove,  conipoumi  dislnca- -»  — 

The  cIlHiw-joiiit.  and   gunshot  woimds.     The  movements  of  the  finger^" "^ s 

L^illv  [[iipaiccil  ami  there  is  pn^cnt  the  peculiar  position  of  the  hami —  -^E"  1. 
g  iiiso  in  lend  p<.is(.in!ig  and  kiKuvn  as  "wrist-drop"  (Kig.  7:18).  Th-^  -— ^ 
i!  lini^rrs  hang  down  in  marked  flexion ;  active  extension  is  impossible "^  -^* 
ri  the  [in'tacari>"iiliiilaiigeal  joint,  whcrcthe  two  proximal  finger- joints-  '* 

Nt('nil<-il.  tliemiiM'les  rniivinsr  these  receiving  their  nerve-suppIy  from  tli^^^     ■"* 
rvc.     Mxcossive  jiressure  <m  the  musculospiral  nerve  may  pnxluco  th^^^^ 
-.  MK'h  as  tcaiiiiii:  the  lieaii  on  the  arm  for  a  longtime  while  in  a  drunker"""- 
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sleep,  permitting  the  arm  to  hang  over  the  operating  table  during  an  operation, 
etc.  The  diagnosis  of  muaculospiral  paralysis  is  based  on  an  anesthetic  con- 
dition of  the  skin  in  the  distribution  of  the  radial  nerve  (fide  infra),  loss  of  ex- 
tension of  the  fingers  at  the  metacarpophalangeal  articulations,  and  the  wrist 
drop.  The  last  two  phalanges  can  be  extended,  however,  by  the  interosseous 
and  lumbrical  muscles.  If  the  injury  is  above  the  supply  to  the  supinator  lonj^us, 
the  action  of  this  muscle  as  a  flexor  of  the  forearm  is  lost.  Supination  is 
performed  by  the  supinator  brevis.  however,  and  supination  and  flexion  com- 
bined by  the  bicepa.  In  musculospiral  paralysis  due  to  simple  pressure  tlie  use 
of  electricity  is  indicated  and  the  function  of  the  ner^■e  is  restored  in  due  time. 
In  other  injuries  involving  division  of  the  nerve,  suture  of  the  latter  is  indicatod. 
Injuries  of  the  ulnar  nerve  are  very  important,  owing  to  the  functional 
nature  of  this  ner^■e  in  movements  of  the  fingers.  It  governs  flexion  of 
the  first  row  of  phalanges,  extension  of  the  second  and  third  rows,  and 
abduction  and  adduction  of  the  fingers.  The  two  points  at  which  it  is 
most  commonly  injured  are  at  the  elbow  between  the  ulnar  edge  of  the  olccrsi- 


GriHin  clutch  ul  Uucl>«in>. 

Hon  and  the  internal  epicondyle,  and  in  the  lower  portion  of  the  forearm,  where 
the  nerve  accompanies  the  ulnar  artery.  The  clinical  picture  of  injury  of  the 
ulnar  nerve  is  striking,  for,  in  addition  to  the  loss  of  sen.iation  in  the  little  niid 
ring  fingers,  the  impairment  of  movements  is  characteristic  of  paruly.^is  of  this 
ner\-e.  The  closure  of  the  hand  as  in  "making  a  fist"  is  very  dcfeclive  and 
flexion  of  the  first  row  of  phalanges  is  only  imperfectly  performed.  The 
impairment  of  extension  is  still  more  striking.  The  first  row  of  phalanges  may 
be  extended,  but  extension  of  the  second  and  third  rows  is  iniix>s.sil)|p.  In 
time  the  hand  assumes  the  peculiar  attitude  known  as  the  "claw  hand"  or 
"griffin  clutch"  ofDuchenne  (Tig.  TliO). 

The  treatment  consists  in  suture  of  the  ner^■e.  In  nonoperable  cases  an 
apparatus  designed  to  retain  a  position  of  the  joints  midway  between  flexion 
and  extension  should  be  worn. 

The  radial  nerve  is  sometimes  injured  just  above  the  wrist.  The  only 
*>inptom  is  an  anesthetic  condition  of  a  portion  of  skin  in  the  metacarpal 
Kflion  and  over  the  first  phalanx  of  the  thumb  and  forefinger. 
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Chronic  Inflammation  of  the  Skin  of  the  Hand  and  Fingers.— Ana- 
tomic lupus  is  &  chronic  infectious  inflammation  occurring  in  anatomists 
and  those  Ijrought  in  contact  with  cadavers  and  septic  material.  WTien  the 
affection  takes  the  »^hape  of  distinct  nodules,  it  is  called  anatomic  tubercle. 
Excision  of  the  diseased  tissue  is  the  Ijest  remedy. 

True  lupus  attacks  the  skin  of  the  dorsum  of  the  forearm  and  hand.  It 
maj'  take  the  exfoliative  or  the  ulcerative  form,  in  the  latter  case  leading  to 
extensive  ulceration  and  radiating  cicatrization.  The  treatment  consist.s  In 
the  use  of  mercurial  ointment,  vigorous  curetting  with  the  sharp  spoon,  and, 
these  failing,  extirpation  and  plastic  filling  in  of  the  defect. 

The  fingers  arc  peculiarly  afFectcd  in  coses  of  leprosy  or  elephantiasis 
Graecorum.  This  is  an  endemic  chronic  disease  occurring  in  Europe  and  Asia. 
particularly  along  the  Mediterranean  shores,  and  Hawaii.  Its  cause  is  the 
Bacillus  leprae  (II  a  n  s  e  n).  In  the  nodular  form  tubercles  are  scattered  over 
the  entire  Ixnly,  specially  on  the  skin  of  the  forearms  and  hands.  The  nodules 
are  preceded  by  erythema  and  raised  patches  of  skin.     The  disease  is  incurable. 

Raynaud's  disease  or  symmetric  gangrene  is  a  peculiar  form  of  dr>' 
gangrene  of  the  fingers,  accompanied  by  hemoglobinuria  and  apoplectiform 


attacks,  ll  is  dependent  on  disturbances  of  the  central  nervous  systert — 
involving  tiltcrcd  innervation  of  the  vessels  and  consequent  spastic  contractioi^ 
ThfR^  is  local  .Hynciipe.  local  asphyxia,  and  finally  local  or  symmetric  gangrer»^ 
The  treatment  ronsists  in  imjiRiving  the  circulation;  when  gangrene  is  presen~ 
the  parts  .sliimld  \k;  protected  against  sepsis  and  amputation  [lerformed  accord- 
ing til  general  niles. 

Syphilitic  affections  of  the  fingers  and  hand  are  rather  fre<|uent.  Th  -^ 
are  obsorvcl  as  syphilitic  indurations,  occurring  In  olistet ricians  and  ni^W' 
wives;  syphilitic  rhagades,  a  combine*!  hyperpla.stic  and  ulcerative  affecti— ■ 
of  llie  skin  between  the  fingers,  occurring  in  secondan,-  syphilis;  syphili^V 
dactylitis,  a  fusiform  swelling  of  individual  phalanges,  due  to  guniniatt**' 
periostitis  and  osteomyelitis  of  the  phalanges;  syphilitic  onychia,  an  ulcei^v 
tion  ill  the  lieil  of  the  nail;  ami  fitially  palmar  psoriasis,  a  thickening 
the  epiilennis,  with  scale  formation.  Only  palmar  psoriasis  is  of  syphili 
origin;  the  dorsal  variety  is  nonsyphilitic. 

The  iliseasp  known  .is  rachitis  or  rickets  produces  certain  well-mark 
deforniilLos  \u  the  long  bones.     These  consist  of  exaggerations  of  the  nonr^»- 
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curves  of  the  long  bones  and  enlargement  of  the  articular  extremities,  particu- 
larly of  the  lower  end  of  the  radius.  Coincident  enlargement  in  the  lower  third 
of  the  shaft  of  both  the  radius  and  the  ulna  may  also  occur  (Fig.  740).  In  the 
Bur^cal  treatment  of  these  curvatures  properly  applied  apparatus  may  be 
employed  during  the  acute  stage,  or  while  the  bones  are  soft.  Operati\e 
interference  during  this  stage  Ls  useless;  failure  of  union  is  frequent  and 
recurrence  of  the  deformit)'  almost  certain.  After  consolidation,  howe\er, 
osteotomy  is  indicated  if  the  deformity  is  sufficiently  great  to  warrant  it. 

Tumors  of  the  Skin,  Tendons,  and  Bones  of  the  Hands  and  Fingers. 
— Small  l>enign  tumors  of  the  papillary  body  of  the  dorsal  surfaces  are  known 
as  warts  or  verruca  vulgaris.  Their  presence  seems  to  \x  due  to  some  uses 
to  which  the  hands  are  put,  since  V  i  r  c  h  o  w  saw  them  on  the  feet  of  a  man 
who  was  without  upper  extremities  and  who  used  his  feet  as  hands.  These 
growths  are  verj'  rare  on  the  feet.    Their  treatment  consists  of  excision  to  the 
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surface  and  the  application  of  solid  stick  of  nitrate  of  silver  to  the  base.  Tlie 
twice  daily  application  of  salicylic  acid  and  collodion  (dr.  j-oz.  j)  is  said  to 
cause  their  disappearance  in  time.  Nitric,  glacial  acetic,  or  chromic  acid,  own- 
nonally  applied  in  very  small  quantities,  will  destroy  them.  They  sometimes 
disappear  spontaneously.  The  so-called  "soft  warts,"  t.  c,  ulcerated  wurt.^, 
occurring  in  the  interdigital  spaces  are  sometimes  very  troublesinne. 

Callosities  are  hyperplastic  conditions  of  the  epidermis  and  arc  intorestiiif; 
suT^cally  only  because  of  the  fissures  which  occur  and  which  become  the  point 
of  entrance  of  septic  infection. 

Cavernous  nevi  are  found  comparatively  often  on  the  hands  and  finf^ers, 
developing  particularly  in  the  dorsal  subcutaneous  connective  tissue  of  the 
metacarpal  region,  near  the  large  veins.     Both  hands  may  be  affected  (F"ig.  741). 

Cirsoid  aneurism  of  the  forearm  and  hand  occurs  but  rarely.  Thirty 
cases  were  collected  by  M  i  n  k  (1SS5). 
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Lipomas  in  the  subcutaneous  connective  tissue  of  the  fingers  are  rare. 
Sarcomas. — The  bones  of  the  hand  and  fingers  are  rarely  the  Beat  of 
sarcomas.     In  the  eases  reported  the  ditiease  has  sprung  from  the  metacarpal 
bones  and  the  phalanges  and  has  been  of  the  periosteal  variety.     Central 
sarcoma  of  the  carpus  is  rare. 

Epitheliomas  are  seldom  observed  in  the  hand  and  fingers,  but  are  more 
freciuently  found  on  the  dorsal  surface  of  these  parts  than  in  other  situations  on 
the  extremities.  They  sometimes  have  their  origin  in  warts  or  cicatrices. 
Secondary  g]an<lular  involvement  in  the  axilla  occurs  early  and  grows  rapidly, 
constituting  the  most  dangerous  feature  of  these  cases.  Amputation  of  the 
finger  is  ralle<l  for.  This  is  useless,  however,  unless  the  diseased  glands  are 
extirpatcfl. 

Simple  ganglions  of  the  synovial  sheaths  of  the  extensor  tendons,  more 
rarely  of  the  Hexors,  are  oval  tumors  var\'ing  in  size  from  a  pin  to  a 
walnut,  with  smooth  surfaces  and  different  consistencies,  according  to  the 
tension  on  the  sac  containing  the  thick  jellylike 
contents.  The  latter  is  mostly  mucin,  remiuning 
after  the  absorption  of  the  watery  constituents  of 
the  contents.  These  tumors  are  more  or  less 
niovablo,  acconling  to  the  nature  of  their  connec- 
tions with  the  tendons.  They  do  not  communi- 
cate with  the  interior  of  the  tendon-sheaths. 
The\'  are  most  fret|uently  found  on  the  dorsal 
surface  of  the  carpus  and  in  connection  with  the 
extcn.sor  communis  digitorum  or  the  extensor 
carpi  radialis  longior.  They  probably  arise  from 
the  small  closed  follicles  demonstrated  by  Gos- 
s  e  1  i  n  to  exist  in  close  connection  with  the  sjti- 
oviul  layer  of  the  sheaths  of  the  extensor  tendons 
of  the  hand. 

'^^'''*  i.iI>MA  Mh- '?u'l'^''i'H*LAs-!!.»  Compound   ganglions    occur    almost    exclu- 

lAiTKH  ].Ko).  sively  in  the  hii^e  bursae  nmcosae  of  the  common 

flexors  on  the  jialmar  surface  of  the  wrist,  and 
contain  Imdics  similar  to  rice  or  melon  seed.-;,  that  give  ri.'ie  to  a  soft  crackling 
on  manipulation.  The  comijound  ganglion  in  this  situation  is  a  chronic 
tuberculous  bursitis  (K  o  n  i  g).  The  afEection  may  extend  for  <|uife  a  dis- 
tance up  the  forearm. 

Treatment. — yiiii])lc  ganclifHis  may  be  punctured  by  a  tenotome  and  the 
contents  s(|uwzo<l  oul.  The  skin  should  be  dniwn  to  one  side  and  maintaine<l 
in  that  ]M>sition  after  the  puncture  by  the  tenotome  itself  until  the  contents 
are  evacuated.  The  interior  of  the  sac  is  then  scarifietl  before  the  tenotome 
is  withdrawn  (H  u  e  t  e  r).  Tincture  of  iodin  may  be  injected  with  the  blade 
of  Ihetcnotoineasa  guide.  Recurrent  and  compounil  ganglions  should  be  dis- 
seclecl  out. 

Wit  K  e  1  described  gitiiplion.i  connected  with  the  synovia  of  the  joints, 
particularly  the  rnetacariiophalangeal  joints.  They  are  met  with  more  fre- 
(|uciilly  in  the  feet  than  in  the  haiwls. 

Chondroma  and  osteochondroma  develop  not  infrequently  in  the  Iwnes 
of  the  hand  anil  fingers.     They  are  found  more  frequently  in  this  situation  than 
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in  any  other  portion  of  the  body.  They  are  usually  found  at  the  phalan^ces 
(Fig.  742),  hut  occasionally  on  the  metacarpal  bones.  Rarely  they  spring 
from  the  bones  of  the 
wrist,  in  which  case  they 
may  attain  a  lar^  size 
and  require  amputation 
(Fig.  743).  They  are 
very  often  multiple. 
They  frequently  bepin 
in  childhood,  and  prob- 
ably originate  in  the  re- 
mains of  fetal  cartilage. 

Congenital     Malfor-  Fiq.   743.-E«cho^dko>ix  Sm^atso  mon  the  Orpis. 

mation   of    the   Hand 

and  Fingers. — Syndactylism  or  webbed  fingers  is  a  partial  or  complete 

fusion  of  the  adjacent  fingers,  and  rarely  of  all  the  fingers.  The  most  com- 
mon form  is  fusion  of  the  middle  and  ring 
fingers;  that  of  the  thumb  and  index- 
finger  is  the  least  common.  The  connecf- 
inp  web  usually  consists  of  the  soft  parts 
atone;  the  bones  are  sometimes  inviilved. 
This  malformation  is  essentially  an  arrest 
of  development. 

The  treatment  is  most  successful h' 
carried  out  by  means  of  the  operations 
designed  to  prevent  reunion  of  the  web 
after  division.  If  this  can  l>c  prewiited 
from  occurring  at  the  site  of  the  normal 
commissure,  the  raw  surfaces  for  I  he  re- 
mainder of  the  distance  represented  by 
the  divided  web  can  lie  prevented  from 
reuniting  by  the  simple  interposition  of 
gauze  dressings.  Z  e  1 1  e  r  accomplishes 
this  by  dissecting  a  triangular-shnped 
flap,  the  ba.se  of  which  corresiKinds  to  the 
rommis.sure  to  be  covered,  the  i\])cx  Ix'ing 
directed  toward  the  finger-tips.     The  web 

is  then  divided  and  the  flap  sutured  between  the  phalanges  at  the  site  of  the 

Dormal  conunissure  (Fig.  744).     I)  i  d  o  t  covers  the  entire  length  of  the  raw 

surface  by  skin  flaps,  one  taken 

from  half  of  the  dorsal  surface 

of  one  of  the  fingers  and  the 

web  and  the  other  taken  from 

half  of   the  palmar  surface  of 

the  other  finger  and  the  web. 

This  splits  the  web  inthedirec- 

tion  of  the  plane  and  releases  webbu  fihuebi.   sectional  vilw. 

the  6ngers.     The   flap  derived 

from  the  palmar  surface  of  one  finger  is  wrapped  around  the  other  finger  and 


Fto.  744.-Zi:l 


mm  ## 
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i-ice  rersa  (Fig.  745).     In  cases  in  which  other  operations  have  failed  and  in 
which  the  presence  of  cicatricial   tissue   has  prevented  a  repetition  of  the 


tlOtt    FOR  Wf.BBKD    FlN<iERf<. 

A.  A.  Thr  f\mi!  piusfri  (hrciii|[li  ilw  glitsi 
B.  IheEsn  [rum  whicK  iKe  Hopji  tctc  takeo 
closed  by  ■  line  <if  guturen. 


onlinary  procfxiurps.  I  hjivc  oppniled  successfully  by  pa.ssing  two  triangular- 
shaped  flajxs  through  u"' buttonhole"  made  at  the  site  of  the  normal  commissure 
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by  a  narrow-bladed  knife  passed  through  at  this  point.     This  fumisties  an 

int^umentan-  lining  to  the  "buttonhole."     When  these  flaps  have  united, 

their  pedicles  or  bases  are  separated  and  the  web  is  divided  its  entire  length 

(Hg.  747).     During  the  after-treatment  the  raw 

surfaces  are  to  be  kept  apart  by  interposed  gauze 

dressings  and  the  fingers  supported  by  a  straight 

splint. 

Cleft  hand  is  the  opposite  of  s>'ndactylism. 
The  cleft  sometimes  extends  to  the  carpus.  It  is 
a  ver^'  rare  affection  and  is  almost  always  asso- 
ciated with  some  other  malformation  of  the  hand. 
The  treatment  consists  in  closing  the  cleft  by  a 
plastic  operation. 

Macrodactylism  is  a  congenital  hypertrophy 
of  the  fingers  and  occurs  as  a  symmetric  enlarge- 
ment of  the  bones  and  the  soft  parts,  such  as 
lipomatous  or  cavernous  growths.  These  ca.ses, 
as  a  rule,  do  not  require  surgical  treatment  until 
they  threaten  to  impair  the  function  of  the  other 
fingers.  They  may  remain  stationary  for  years; 
lipomatoa'i  and  cavernous  tumors  sometime-s  dis- 
appear spontaneously.  The  operative  treatmeot  consists  in  excision  of  ihe 
tumors  when  possible.  Oftener,  howe\er,  the  entire  finger  will  re(|uire 
amputation. 

Brachydactylism  is  a  congenital  shortening  of  a  finger,  due  to  a  lessening 
of  thenumlwrofit.s phalanges (I'ig. 748).  Brachydactylism  is  generally  ussoci- 
atetl  with  defects  in  the  bones  of  the  forearm. 
The  opposite  condition  is  elongation  of  :i  linger 
from  superfluous  phalanges.  Ectrodactylism  is 
an  absence  of  entire  fingers  or  sections  of  the 
hand. 

Defects  in  the  fingers  and  hand  are  sometimes 
(lepen<lent  on  intrauterine  constrictions  and 
spontaneous  amputations  produced  by  amniotic 
cords,  adhesions  with  the  amnion,  or  constriction 
by  the  umbiHc  cord  (I'ig.  749). 

Polydactylism  or  supernumerary  fingers  is  a 
common  malformation  occurring  in  the  hand,  and 
more  rarely  in  the  foot.  Hereditan,'  influences 
are  probable.  In  (1  r  u  b  e  r  '  s  case  there  were 
10  fingers  on  each  hand  and  10  toes  on  each  foot. 
The  anatomic  condition  consists  of  a  "forked 
cleavage"  of  the  phalanges,  and  occasionally  of 
the  metacarpal  bones.  It  probably  depends  on 
a  double  germinal  layer.  Polydactylism  usually  takes  the  form  of  a  suiwr- 
nainerar>-  little  finger  or  thumb.  It  is  likely  to  be  associated  with  cither 
malformations.  The  malformation  may  take  the  form  of  a  double  finger- 
nail, of  fingerlike  appendages,  or  of  a  fully  develope<l  supernumerary  finger, 
including  the  metacarpal  bone. 
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Congenital  deviation  of  the  phalanges  toward  either  the  palmar,  the  dorsal, 
or  the  lateral  aspects  of  the  hand  is  sometimes  observed. 

Operative  procedures  in  these  cases  of  congenital  malformations  of  the  hand 
and  fingers  must  be  planned  in  accordance  with  the  requirements  of  each  caae. 
Resection  of  the  Wrist-joint.— The  indications  for  resection  of  the 
wrist-joint  are  (1)  chronic  disease  of  the  carpal  bones  alone,  or  of  the  meta- 
carpocarpal  or  the  radiocarpal  articulation ;  (2)  certain  cases  of  injurs-,  as.  for 
instance,  f^unshot  wounds  and  compound  fractures;  (3)  irreducible  dislocations 
and  ankylosis. 

In  extensive  tuberculous  disease  of  the  wrist  with  involvement  of  the  soft 
parts,  particularly  of  the  tendinous  sheaths,  amputation  should  replace  resec- 
tion. 

Resection  of  the  wrist  should  be  preceded  by  the  application  of  the 
E  B  m  a  r  c  h  bandage,  the  latter  always  being 
commenced  above  the  diseased  part.  The  oper- 
ation is  a  complicated  one,  owing  to  the  necessity 
of  preserving  the  arteries,  nerves,  tendons,  and 
when  possible,  the  tendon-sheaths,  as  well  as  the 
periosteum. 

Partial  Resection. — This  may  consist  of  ex- 
tirpation of  the  bones  of  the  carpus,  the  articular 
extremities  of  the  radius  and  ulna  as  well  as  those 
of  the  metacarpal  bones  being  preserved,  if  found 
to  be  healthy.  While  the  pisiform  bone  may  fre- 
quently be  preserved,  attempts  to  isolate  and  re- 
move individual  bones  in  advanced  tuberculous 
disease  of  the  wrist-joint  have  usually  been  fol- 
lowed by  relapse. 

Complete  Resection  (Lister's  Method) . — The 
radial  incision  commences  at  the  outer  margin  of 
the  dorsal  a.spect  of  the  radius,  slightly  above 
the  lo\el  of  the  styloid  process,  and  is  carrietl  in 
a  straight  line  to  the  radial  side  of  the  metacarpo- 
phalangeal articulation  of  the  index-finger,  running 
Km.  75o.-RnsECT>os  or  tms  Komcwhat  parallel  to  the  extensor  longus  poUicis; 
A    A    7'"™  thence  it  is  carried  downward  a.s  far  as  the  middle 

inciciim;  li,  [i,  j-Wer'n  aiiie-  of  the  sccond  metacarpal  bone  (I-"ig.  7oO).  The 
Im'k-Hiirt k'l-i  liiiB  '<i\  'mtifvln.  "  cxtcn^ior  carpi  radialis  longior  and  the  extensor 
carpi  ra<iiuliB  brevior  are  divided  at  their  inser- 
tions, llie  extensor  longus  poilicis,  together  with  the  radial  artery,  being 
retracto<l  toward  the  thumb. 

The  trapezium  is  now  loosened  from  the  remainder  of  the  carpus  but  allowed 
to  remain  in  sHii  until  after  the  removal  of  the  latter.  The  hand  is  bent 
strongly  buckwiird  to  relax  the  extensors  and  the  soft  parts  dissected  up  as  far 
as  po.s-iililr  on  the  ulnar  side  of  the  dorsum. 

The  ulnar  inr-ision  commences  two  inches  above  the  end  of  the  bone,  is 
carried  down  liotwcen  the  l)onc  and  the  flexor  carpi  ulnaris.  and  terminates  at 
the  iniiiclloi>f  the  fifth  metacarpal  on  it.s  palmar  aspect.  The  dorsal  edge  of  the 
incision  is  retracted  and  the  extensor  carpi  ulnaris  cut  at  its  insertion.     The 
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extensor  tendons  of  the  fingers  are  separated  from  the  carpus  but  not  from  the 
radius;  the  dorsal  and  internal  lateral  ligaments  of  the  wristr-joint  are  divided. 
The  anterior  surface  of  the  ulna  is  cleared,  the  knife  following  closely  the  bone 
in  order  to  avoid  the  artery  and  nerve,  the  articulation  of  the  pisiform  bone  is 
opened,  and  with  the  hand  strongly  flexed  to  relax  the  flexor  tendons  these  are 
separated  from  the  carpus.  If  the  unciform  process  is  in  the  way,  it  should  be 
divided  at  its  base  by  cutting  forceps.  In  clearing  the  soft  parts  anteriorly 
care  should  be  taken  not  to  carrv  the  knife  farther  down  the  hand  than  the 
heads  of  the  metacarpal  bones,  lest  the  deep  palmar  arch  be  wounded.  The 
anterior  ligament  of  the  wrist-joint  is  now  divided,  the  connection  between 
the  carpus  and  the  metacarpus  is  separated,  and  the  bones  of  the  carpus,  either 
together  or  singly,  removed  through  the  ulnar  incision.  Ordinarily,  particu- 
larly in  extensive  disease  of  these,  the  ligamentous  structures  are  thickened 
and  the  bone  softened,  so  that  the  latter  gives  way  under  the  grasp  of  the 
sequestrum  forceps  and  it  becomes  necessary  to  employ  an  elevator  to  lift  out 
the  indiNidual  bones  of  the  carpus,  the  knife  or  scissors  being  employed  here 
and  there  to  sever  any  ligamentous  connections. 

The  articular  ends  of  the  bones  of  the  forearm  now  remain  to  be  dealt  with. 
Strong  eversion  of  the  hand  will  bring  into  prominence  the  ulna  at  the  anterior 
incision,  and  sometimes  the  radius  may  be  protruded  through  the  same  opening. 
If  not,  strong  retraction  of  the  margins  of  the  radial  incision  will  sufficiently 
expose  its  articular  extremity.  The  amount  of  bone  removed  will  be  governed 
bv  the  extent  of  the  disease.  In  anv  event,  the  radius  and  ulna  are  left  the 
same  length.  The  saw-cut,  in  the  case  of  the  ulna,  runs  obliquely  so  as  to 
include  the  part  over  which  the  radius  sw^eeps  and  at  the  same  time  spare  tlio 
base  of  the  styloid.  In  the  case  of  the  radius,  it  runs  parallel  to  the  articular 
surface. 

In  removing  the  heads  of  the  metacarpal  bones  it  will  be  found  that  the 
second  and  third  are  most  readilv  reached  from  the  radial,  and  the  fourth  and 
fifth  from  the  ulnar  incision. 

The  trapezium,  the  removal  of  w^hich  is  postponed  until  the  rest  of  the 
carpus  has  been  removed,  is  now  dissected  out  without  difficulty.  Care  is  to 
be  observed  to  spare  the  tendon  of  the  flexor  carpi  radialis,  with  which  the  ])one 
is  in  intimate  relationship  on  its  palmar  aspect ;  the  radial  artery  is  also  to  be 
avoided  at  this  point  by  keeping  the  knife  close  to  the  bone.  The  thumb  is 
now  forced  up  by  an  assistant  to  facilitate  the  removal  of  the  articular  extremity 
of  its  metacarpal  bone.  If  the  pisiform  bone  is  not  diseased,  it  should  bo 
allowed  to  remain,  as  this  gives  insertion  to  the  flexor  carpi  ulnaris  and  serves 
for  the  attachment  of  the  annular  ligament. 

Resection  by  Means  of  a  Single  Longitudinal  Dorsal  Incision 
(Langenbeck,  Boeckel). — This  method  may  be  employed  with 
advantage  in  children  and  in  young  adults,  particularly  females,  in  whom  the 
ligamentous  and  other  fibrous  structures  retract  readily.  The  hand  is  flexed 
laterally  toward  the  ulnar  side  and  a  straight  dorsal  incision  made  on  the 
radial  side  in  the  interval  between  the  extensor  indicis  and  the  extensor  secundi 
intemodii  pollicis  (Fig.  750).  This  incision  extends  from  a  point  about  an 
inch  and  a  (luarter  above  the  wrist  to  the  middle  of  the  second  metacarpal  bone 
and  runs  clasely  along  the  radial  border  of  the  tendon  of  the  extensor  indicis. 
The  extensor  tendons  ot  the  carpus  on  the  radial  side  (extensor  carpi  radialis 
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longior  and  extensor  carpi  radialis  brevior)  are  separated  from  their  attach- 
ments, after  the  capsule  of  the  wrist-joint  is  spHt  in  the  direction  of  the  skin 
incision.  The  periosteum,  together  with  the  capsule  of  the  joint  and  the  over- 
lying structures,  is  loosened  from  the  second  and  third  metacarpal  bones  by 
means  of  the  raspatory.  With  the  hand  forcibly  flexed  and  the  soft  parts 
retracted,  the  intercarpal  ligaments  connecting  the  scaphoid,  semilunar,  and 
cuneiform  bones  are  divided  with  the  ix)int  of  the  resection  knife,  a  narrow 
elevator  introducal  between  these,  and  the  bones  of  the  upper  carpal  row 
pried  out  one  after  the  other.  The  pisiform  bone,  if  healthy,  is  permitted  to 
remain. 

The  lower  row  of  carpal  bones  is  now  to  be  removed.  The  interarticular 
ligaments  between  the  trapezium  and  the  trapezoid  are  divided  with  the  knife, 
the  connections  between  the  trapezium  and  the  metacarpal  bone  of  the  thumb 
separated,  and,  by  means  of  the  elevator,  directed  from  the  radial  toward  the 
ulnar  margin,  the  trapezium,  which  has  separate  connection  with  the  meta- 
carpal bone  of  the  thumb,  is  pried  from  its  position;  after  this  the  remaining 
three  bones  of  the  second  row,  namely,  the  trapezoid,  the  os  magnum,  and  the 
unciform,  are  loosened  from  their  connections  with  the  metacarpal  bones  and 
removed  either  together  or  singly. 

The  articular  extremities  of  the  bones  of  the  forearm  are  now  to  be  dealt 
wdth.  The  lateral  ligaments  are  to  be  separated  subperiosteally,  care  being 
taken  on  the  radial  side  not  to  injure  the  radial  artery.  By  the  aid  of  strong 
palmar  flexion  the  ends  of  the  radius  and  ulna  are  forced  out  of  the  wound  in 
the  soft  parts  and  the  joint  surfaces  sawed  across,  the  triangular  cartilage  and 
capitellum  of  the  ulna  being  removed.  The  end  of  the  radius  may  be  removed 
by  means  of  the  chisel  or  (iigli  saw.  Should  the  metacarpal  bones  be  diseased, 
the  dorsal  incision  may  be  lengthened  and  these  removed  with  the  cutting 
forceps. 

In  all  cases  of  resection  of  the  wrist-joint  for  disease  a  free  application  of  the 
curet  should  be  made  to  all  suspicioas  points  in  the  soft  parts. 

The  extensive  cavity  left  by  the  removal  of  bone  should  be  loosely  packed 
with  iodoform  pauze  and  copious  dressings  of  sterile  gauze  applied. 

In  the  after-treatment  the  forearm  must  be  kept  in  semi  pronation. 
Ordinary  anterior  and  posterior  splints  may  be  employed,  these  extending  from 
the  elbow  to  beyond  the  finger-tips.  The  most  scrupulous  cleanliness  must 
be  observed.  Passive  movements  of  the  fingers  should  be  commenced  on  the 
second  dav  and  continued  dailv.  The  flexion  and  extension  movements  nmst 
be  complete,  for  on  these  depend  the  patient's  chances  for  regaining  a  useful 
hand.  In  niakino;  these  movements  the  metacarpal  bone  of  each  finger  must 
be  held  firmly  in  turn  in  order  to  avoid  disturbing  the  wrist.  Later  on.  as 
the  healing  j^rocess  advances,  the  splints  should  be  shortened  so  as  to  allow 
free  phiy  to  the  fingers,  and  the  patient  encouraged  to  move  these  as  much  as 
possible. 

Resection  of  the  Metacarpal  Bones  and  Joints  of  the  Fingers. — 

Amputation  is  never  reciuinnl  for  even  the  most  severe  injuries  of  the  meta- 
carpal bones.  The  worst  cases  of  tuberculous  osteomyelitis  and  of  chondroma 
in  this  region  rcciuiro,  at  the  most,  total  resection  through  a  longitudinal 
incision  on  the  dorsal  surface.  The  periosteum  and  tendons  are  carefully 
drawn  aside  and  the  bone  loosened  from  its  connections  at  each  end  and 


LOWER   PORTION   OF  FOREARM,   WRIST,  AND  HAND  495 

removed.  If  posMble,  the  epiphysis  is  spared  at  each  end,  to  avoid  opening 
into  the  adjacent  joints. 

Resection  of  the  finger-joints  is  indicat«d  in  recent  injuries  of  the 
joints  which  become  infected,  in  order  to  afford  efficient  drainage  and  pro- 
tection of  the  sheaths  of  the  tendons  from  infection;  in  cases  of  chronic  sup- 
puration this  is  indicated  for  the  same  purpose,  as  well  as  for  the  purpose  of 
shortening  the  duration  of  the  suppuration.  Resection  may  also  be  performed 
to  improve  the  function  after  healing  has  taken  place,  provided  the  tenilons 
are  in  a  condition  to  produce  active  movements  in  the  joints. 

The  tendons  and  their  sheaths  must  be  carefullj'  protected  aftainst  injure- 
in  cases  of  resection  of  the  joints  of  the  fingers.  A  longitudinal  incision  is 
made  between  either  the  radial  or  the  ulnar  edge  of  the  extensor  tendon  and 
the  lateral  edge  of  the  finger,  the  tendinous  sheath,  and  the  digital  ner^'e  and 
arten,'  of  the  corresponding  side  being  thus  avoided.  The  incision  opens  the 
joint  laterally.  Separation  of  the  capsular  attachments  is  effected  on  the  dor- 
sal and  palmar  aspects  of  the  bone,  and  the  articular  extremity  is  forced  out 
of  the  wound  and  divitied.  preferably  with  a  fine  saw.  The  concave  articular 
surface  is  to  be  'saved  if  possible.  The  finger  is  fastened  to  the  next  finger 
and  pasteboard  sphnts  applied.  The  metacarpophalangeal  joint  of  the  thumb 
Lt  accessible  only  after  separation  of  the  muscles  of  the  thenar  eminence. 


The  resection  of  entire  phalanges  may  be  indicated  by  extensive 
tuberculous  osteomyelitis,  by  enchondroma,  etc.  The  resection  is  effected 
through  lateral  incisions,  (iood  functional  results  cannot  be  ex[)eclcd  and 
in  many  cases  amputation  is  to  be  preferred.  Phalangeal  sequestra  following 
feloD,  particularly  at  the  ungual  phalanx,  are  usually  easily  removed  through 
already  existing  openings,  these  being  enlarged  if  necessary.  Sequestrotomy 
of  the  metacarpal  bones  sometimes  requires  enlargement  of  cloaca  and  chiseling 
away  of  portions  of  the  involucrum. 

Amputation  of  the  Hand.— The  indications  for  amputation  of  the  h:uid 
ate  as  follows:  severe  crush  injuries,  extensive  and  persistent  caries  of  ihe 
vrrist-joint,  and  numerous  and  large  enchondromas  of  the  fingers  and  nietii- 
carpa]  region. 

The  operation  aims  to  avoid  the  presence  of  the  structures  of  the  palm  in 
the  flap.  The  hand  is  removed  at  the  radiocarpal  joint,  the  line  of  which 
ronesponds  to  a  transverse  dorsal  line  uniting  the  two  styloid  processes  while 
the  hand  is  in  palmar  flexion,  A  short  palmar  and  a  long  dorsal  flap  may  t>c 
marked  out  as  in  Fig.  751  or  the  exigencies  of  the  case  may  retiuire  a  skin  fiaji 
taken  from  the  thenar  eminence  (Fig.  752). 
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Amputation  by  Means  of  a  Dorsal  and  Palmar  Flap. — The  apices  of  the 
styloid  processes  are  the  guides  for  the 

1^ ^^^^^^^  -I    two  extremities  of  the  base  of  the  flape. 

1^^  ^^^^^B  The  dorsal  skin  flap  extends  to  the  middle 

^H  ^^^^^^V  of  the  dorsal  suiface  of  the  hand  (Kig. 

^H  ^^H^^  751).     It  is  dissected  up  to  the  line  of  the 

^ s^    ^^r^  joint,  which  is  opened   by  a  transverse 

^H  N.NA  incision  on  its  dorsal   aspect.     The  liga- 

^H  ^^^^k.  ments  on  the  lateral  and  palmar  aspects 

^H  ^^^^^  are  then  divided.     Traction  is  made  on 

^^\  -^k/T)'^^      ^^^  hand  in  slight  flexion,  in    order  to 

f     1  f   ^*^«i^^      make  tension  on  the  flexor  tendons ;  these 

U  ^  are    now  divided    transversely  and    the 

I   J  If  short  palmar  incision  made  from  within 

t  I  I       r  the  wound. 

r  t        1  Atypic  amputation  of  the  middle  of 

I  I  I  the  hand  is  more  frequently  called  for 

^ '"         *    '  than  a  formal  removal  of  a  portion  of 

the  member  at  the  metacarpus.    Tlie  sur- 
geon aims  tc  preserve,  as  far  as  possible. 

I    tlie  soft  parts  that  have  escaped  serioas 

Fin.  T52.— AUPIT.IT10N  of  Ham..  injur>%  fashlons  the  flaps  accordingly,  and 

Skin  flai>.  then  removes  the  osseous  structures  to 

accommodate  these. 
Amputation  of  the  Forearm. — In  this  amput^ition  a  circular  incision, 
it!i  .skin  fliips,  i.-;  sometinios  eniployeti.  The  method  with  anteroposterior  flaps, 
the  latter  including  the  skin  and  muscular 
structures,  is  to  be  preferred  for  the  upjier 
third  in  moderately  muscular  subjects, 
F.ven  here,  with  large  mas.'^es  of  muscular 
tissue,  it  may  be  necessary  to  divide  the 
muscular  layer  circularly  in  order  to  avoid 
the  bulging  of  these  during  co.iptation. 
AVith  the  arm  abducted  from  the  trunk 
the  flaps  are  made  by  transfixion  and 
cutting  from  within  outward.  The  flaps 
are  retracted  and  the  muscular  structures 
bclwecn    the   bones,    together   with   the 
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interosseous  ligament,  severed  with  a  narrow  catiin  passed  between  tlie  radius 
and  the  ulna  and  swept  hrst  around 
one  bone  and  then  the  other.  The 
soft  parts  are  retracted  with  a 
three-tailed  retractor.  Both  Ijones 
are  di\-ided  ajmultaneously  from 
the  palmar  aspect,  with  the  arm 
held  in  a  position  of  complete  su- 
pination. In  order  to  retain  the 
power  of  supination  and  pronation 
the  insertion  of  the  pronator  radii 
teres  should  be  spared  as  much  as 
possible.  The  radial  and  ulnar, 
and  the  two  interosseous  arteries 
are  tied,  together  with  various 
muscular  branches.  The  nenes 
are  to  be  drawn  out  and  severed 
on  a  somewhat  higher  level  (Fig. 
754). 

The  formation  of  the  flaps  by  transfixion  is  not  suited  to  the  lower  third  of 
the  forearm,  owinp[  to  the 
r  presence  of  the  numerous 

tendons.  Here  a  short 
anterior  and  a  long  |k)s- 
terior  tlap  are  fii.sliLiiiied. 
These  should  always  in- 
clude the  fiLscia,  in  order 
to  proicrve  the  vessels 
which  supply  the  skin. 

Amputation  of  the 
Fingers — Amputnlion  (»f 
the  fingers  is  reiiuirwl  in 
severe  injuries,  siniultiiiie- 

ous    suppuration    <)f    the 

joints  and  sheaths  of  the 
tendons,  extensive  tuberculous  osteomyelitis  of  the  bones  of  the  plmlangos, 
certain  contractures,  and  finally  en- 
chondroma.  The  operation  is  sim- 
ple; the  one  guiding  principle  to  be 
borne  in  mind  is  that  the  cicatrix 
must  lie  oo  the  donal  surface.  A 
palmar  cicatrix  is  devoid  of  the  tac- 
tile sense.  Fig.  756  shows  the  lines 
of  incision  in  amputation  through  a 
joint  (amputation  in  contiguity). 
The  joint  i.^  opened  transversely. 

Amputation  in  continuity  may       p,^  7s«.-ai«pit*tion  or  Fis.:,n  am.  im,  > 
be  performed  where  it  is  desirable 
to  preser^-e  a  larger  stump.    This  should  be  done  in  the  case  of  the  thum 
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whenever  possible,  in  order  to  preserve  the  function  of  the  latter  to  the 
utmost. 

In  the  case  of  removal  of  the  entire  middle  or  ring  linger  it  may  be  desirable 
in  other  than  working-men  to  perform  a  cosmetic  operation.  An  incision  is 
made  from  just  below  the  carpometacarpal  joint  to  the  knuckle,  with  the  finger 
partly  flexed.  From  this  point  two  curved  incisions  are  made;  these  are 
joined  by  a  transverse  incision  in  front  (Fig.  757).  The  metacarpal  bone  may 
be  cut  across  with  a  cutting  forceps  close  to  its  upper  extremity  or  disarticu- 
lated at  the  carpometacarpal  joint.  Commencing  above,  the  operator  then 
frees  it  from  the  soft  parts,  and  removes  the  finger  and  metacarpal  hone 
together.  The  dorsal  wound  k  sutured  and  drainage  effected  through  a  small 
opening  left   at  the  palmar  sur- 


ap]>Iieil  I 
gitudinul 
to  the  nil 
li-oliil 
follows: 
llu-  lu'ii.l 


!ill  the  fi 
joints  ()[i 


(>  cither  of  the  other  fingers.  In  the  case  of  the  little  finger  the  lon- 
iiicisioii  niiiv  be  made  more  to  the  ulnar  side,  and  of  the  index-finger 
liiil  side. 

0(1  iiniputalioii  at  the  metacarpophalangeal  articulations  is  made  as 
The  hand  is  held  in  primiition  and  an  obliijue  incision  is  made  over 
of  the  nietiu-arpal  bono.  The  lower  end  of  this  is  oarrie<l  obliquely 
'  inlprdigitul  web  to  the  crease  on  the  palmar  surface,  which  it  follows 
id  thfiicc  jmsscs  ol)li(|uely  upward  on  the  other  side  to  join  the  original 
:■  tissues  :in'  divided  to  the  bone.  Finally,  the  ligaments  are  divided. 
(■Ic;ircil.  mid  the  ten<lons  drawn  out  and  divided.  In  amputations  of 
iipTs  n  tninsvorsc  riorsitl  incision  is  made,  the  metacarpophalangeal 
ned.  t  he  lifiiinients  dividfMl,  and  a  palmar  flap  subsequently  fashioned. 


SECTION  XXI 

THE  SURGERY  OF  THE  LOWER  EXTREMITY 

THE  HIP- JOINT 

The  hip-joint  is  protected  by  large  masses  of  muscular  tissue  and  hence 
injuries  from  direct  traumatism  are  rare,  the  latter  being  practically  limited 
to  contusions  of  the  capsule  and  to  gunshot  injuries.  In  preaseptic  days 
gunshot  injuries  were  almost  invariably  followed  by  fatal  septic  inflammation. 

Dislocations  and  fractures  in  this  region  are  far  more  frequent  than  injuries 
from  direct  traumatism.  This  arises  from  the  support  given  by  the  lower 
extremity  to  the  weight  of  the  trunk  in  standing  and  walking,  as  well 
as  from  the  long  leverage  afforded  by  the  limb  in  transferring  slight 
forces  with  great  power  to  the  hip- joint  and  the  neck  of  the  femur. 
Other  causative  factors  are  variously  efficient  at  different  periods  of  life, 
these  relating  chiefly  to  the  physical  characteristics  of  the  osseous  and 
ligamoitous  structures.  In  childhood  the  ligaments  of  the  hip-joint  are  too 
dastic  to  tear  easily  and  the  shaft  of  the  bone  too  soft  to  resist  the  force  which 
otherwise  would  produce  a  dislocation.  Hence  dislocation  is  rare  and  fracture 
of  the  shaft  in  the  middle  third  relativelv  common.  After  the  twentieth  year 
the  ligaments  lose  their  elasticity  and  the  bone  becomes  greatly  increased  in 
resisting  qualities;  hence  the  ligaments  give  way  and  the  bone  remains  intact, 
dislocation  occurring  more  readily  than  fracture  under  these  circumstances. 
Finally,  in  advanced  years  the  arch-shaped  cancelli  of  the  neck  of  the  femur 
undergo  atrophy,  the  bone  becomes  more  brittle,  and  fracture  of  this  part  of  the 
bone  is  of  more  frequent  occurrence  than  fracture  of  the  shaft  of  the  femur  or 
dislocation  of  the  hip-joint. 

TRAUHATIC  DISLOCATION  OF  THE  HIP- JOINT 

The  normal  movements  of  the  hip-joint  consist  of  flexion  and  extension  in 
the  anteroposterior  direction,  lateral  abduction  and  adduction,  and  inward 
and  outward  rotation  around  the  vertical  axis.  These  movements  are  limited 
by  the  resistance  of  the  muscular  structures  and  by  that  of  the  capsular  liga- 
nient,  since  greater  range  of  motion  exists  in  the  cadaver  than  in  the  living  Ixxiy. 

In  the  mechanism  of  a  dislocation  this  muscular  resistance  is  first  overcome; 

after  this,  the  dislocating  force  continuing,  the  articular  surfaces  are  separated 

from  each  other  and  the  head  of  the  bone  approaches  the  edge  of  the  acetabulum 

and  impinges  against  the  capsule.    The  weakest  point  in  the  latter  is  its  lower 

portion  or  the  point  of  attachment  of  the  ischiofemoral  ligament,  so  that  the 

femoral  head  is  forced  through  the  capsule  more  easily  here  than  at  any  other 

point.    The  head  of  the  femur  can  be  driven  against  this  portion  of  the  capsule 
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nl\  in  movements  of  extreme  flexion;  hence  the  most  frequent  form  of  dis- 
location is  that  known  as  flexion  dislocation.  This  is  usually  combined  with 
an  inward  movement  of  the  limb  (simultaneous  flexion  and  adduction),  from 
t  \w  fact  that  there  is  less  muscular  resistance  to  be  overcome  in  this  than  in  the 
opposite  direction,  that  of  abduction.  In  addition,  the  normal  deviation  of 
the  limb  is  in  the  former  direction  and  forces  producing  dislocation  are  more 
frcMiuently  applied  from  the  outer  aspect  of  the  limb.  In  dislocation  result- 
ing^ from  the  falling  of  heavy  masses  on  the  whole  body,  the  trunk  is  forced 
afi^ainst  the  heads  of  both  femurs  and  is  flexed  and  partly  rotated.  Here 
double  dislocation  may  occur,  a  flexion  adduction  dislocation  resulting  on 
one  side  and  a  flexion  abduction  dislocation  on  the  other. 

As  the  head  of  the  femur  leaves  the  acetabulum  and  is  forced  through  the 
capsule  it  loses  its  point  of  support,  as  far  as  its  articular  surfaces  are  concerned, 
this  being  transferred  to  the  points  of  attachment  of  the  strong  iliofemoral 
n^ament  (the  inverted  Y-ligament  of  B  i  g  e  1  o  w)  by  two  fasciculi,  one  at 
each  end  of  the  anterior  intertrochanteric  line.  Supported  by  this  strong 
hgamentous  structure  the  upper  portion  of  the  shaft  of  the  bone  is  held 
from  further  backward  displacement,  while  the  head,  after  reaching  the  poste- 
rior part  of  the  joint,  is  left  practically  free  to  find  a  final  resting-place  at  what- 
ever point  it  may  have  reached  when  the  dislocating  force  ceased  to  be  exerted. 
Hence  the  head  may  be  arrested  low  down,  when  a  sciatic  dislocation  takes 
place,  or  higher  up,  as  in  the  case  of  a  dislocation  on  the  dorsum  ilii. 

Classification. — The  following  is  the  classification  of  Stimson, 
slightly  modified: 

Backward  and  upward {  ItJlLT/^^- 

Downward  and  inward |  PerinSd^*^" 

{Ilio|iectineal. 
Pubic. 
Intrapelvic. 

Dislocation  directly  upward Supracotyloid  or  subspinous. 

Dislocation  downward  on  the  tuberosity  of  the  ischium. 

The  names  of  the  principal  groups  indicate  the  direction  of  the  displaceme 
and  the  position  of  the  tear  in  the  capsule;  the  names  of  the  varieties  indicat 
either  the  place  where  the  head  of  the  bone  finally  rests  or  a  special  sympto 
of  the  variety. 

Sciatic   and    Iliac    Dislocations.— In    sciatic   dislocation   the   hea(j 
of  the  femur  is  forced  against  the  lower  and  outer  edge  of  the  acetabulum  a  - 
the  level  of  the  sciatic  notch,  while  the  extremitv  itself  moves  in  the  directioa 
of  extension.     This,  however,  can  take  place  only  to  a  limited  extent,  as  far  as- 
the  unruptured  portions  of  the  capsule  permit,  the  femur  remaining  in  a  posi- 
tion of  slight  flexion.     The  position  of  an  adduction  present  at  the  commence-^^^ 
ment  of  the  dislocation  persists  and  is  further  assisted  by  the  tension  on  th 
intact  liframents,  particularly  the  pubofemoral  portion  of  the  capsular  ligamen 
and  the  iliofemoral  or  inverted  Y-ligament  of  B  i  g  e  1  o  w  .     The  tension  o 
these  latter  tends  to  dislocate  the  head  of  the  femur  still  further  inward.    The?^ 
position  of  the  femur,  therefore,  in  sciatic  dislocation  is  that  of  moderate*:^^ 
flexion  adduction,  and  inward  rotation. 

In  case,  however,  the  secondary  extending  effort  is  of  sufficient  force  to  ^ 
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and  ven^  rare  in  the  middle-aged  and  in  young  persons.  Unless  prevented  by 
impaction  the  lower  fragment  is  displaced  upward  in  a  manner  quite  similar  to 
the  upward  dislocation,  but  this  shortening  is  almost  invariably  accompanied  by 
an  outward  rotation  or  eversion.  The  two  clinical  pictures  presented  are 
entirely  different.  Disregarding  the  shortening,  in  the  one  we  have  outward 
rotation  and  absence  of  adduction  (fracture),  while  in  the  other  we  have  inward 
rotation,  flexion  and  adduction  (dislocation).  In  doubtful  cases  examination 
under  ether  will  decide  the  diagnosis.  In  nonimpacted  fracture  of  the  neck  of 
the  femur  all  the  normal  movements  of  the  hip-joint  can  be  performed  at  the 
seat  of  the  fracture;  in  impacted  fracture  they  can  be  performed  at  the  hip- 
joint.  In  case  a  dislocation  is  present,  abduction  and  complete  extension 
are  impossible.  In  dislocation  there  is  no  crepitus ;  in  nonimpacted  fracture 
this  is  present.  In  fracture  simple  extension  removes  the  displacement,  which 
immediately  recurs  when  the  limb  is  released ;  in  dislocation,  the  dislocation 
disappears  only  on  reduction,  and  there  is  no  recurrence.  Such  complications 
as  simultaneous  fracture  of  the  neck  of  the  femur  may  confuse  the  diagnosis, 
but  these  are  exceedingly  rare. 

Everted  Dorsal  Dislocations. — It  sometimes  happens,  though  very 
rarely,  that  the  inward  rotation  is  replaced  by  an  outward  rotation.  This  is 
due,  as  a  rule,  to  rupture  of  the  outer  branch  of  the  inverted  Y-ligament 
(B  i  ge  1  o  w). 

Reduction  of  Sciatic  and  Iliac  Dislocations. — Reduction  is  to  be 
accomplished  by  the  anatomicophysiologic  method,  namely,  by  the  reversal 
of  the  movements  which  produced  the  dislocation,  aided  by  traction  with  the 
thigh  in  the  position  of  flexion.  Pulleys  and  such  apparatus  are  no  longer 
required.  Since  the  introduction  of  the  anatomic  method  the  movements  to 
be  described  later  on  are  sufficient  to  accomplish  the  reduction  even  after  the 
lapse  of  weeks  and,  in  rarer  instances,  of  a  year. 

The  mechanism  of  the  production  of  the  dislocation  and  its  reduction  should 
be  studied  on  the  cadaver  of  a  middle-aged  man.  as  follows:  In  the  absence  of 
the  powerful  lever  devised  by  ( )  s  c  a  r  H  .  A  1 1  i  s  ,  in  his  extensive  and 
valuable  researches  in  this  department  of  surgery,  for  the  purpose  of  imitating 
the  force  aj)plied  by  a  fall  from  a  height,  and  in  order  to  make  it  possible  to 
produce  the  dislocation,  the  capsular  ligament  must  be  weakened  by  making  a- 
subcutaneous  section  of  the  capsule  at  the  lower  and  external  edge  of  the 
acetabulum.  In  order  to  accomplish  this  with  ease  and  celerity,  the  thigh 
should  be  flexed  and  adducted.  when  the  head  of  the  bone  becomes  prominent 
and  serves  as  a  guide  for  the  incision.  By  forcible  flexion  and  adduction  the 
capsule  ruj)tures  still  further  and  the  head  leaves  the  acetabulum.  As  this 
takes  place  the  limb  is  allowed  to  drop;  its  weight  in  falling  imitates  the 
secondary  movement  of  extension  caused  in  the  living  subject  by  the  ten.sion 
on  the  clastic  intact  j)ortions  of  the  capsule,  the  iliofemoral  or  inverted  V-liga- 
inent,  and  a  sciatic  dislocation  is  produced.  This  dislocation  is  classified  by 
some  writers  as  a  pure  backward  dislocation,  but  inasmuch  as  some  shortening 
is  j^roducod  by  it.  and  as.  in  addition,  the  marked  upward  iliac  dislocation  is 
only  an  exaggeration  of  the  same  condition,  it  is  thought  best,  for  the  sake 
of  clearness  in  the  description,  to  call  it  an  upward  dislocation.  The  ana- 
tomicophysiologic method  of  reduction  consists  in  relaxing  the  anterior 
portion  of  the  capsule,  or  the  V-ligament,  and  by  making  traction  and  swing- 
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at  proper  distances,  the  anesthetized  patient  placed  between  these,  and  the 
pelvis  firmly  fixed  by  a  number  of  turns  of  a  broad  muslin  bandage  which 
passes  back  and  forth  through  the  screw-eyes  and  across  the  front  of  the  pelvis, 
including  the  iliac  spines  and  the  pubea.  It  is  not  possible  for  an  assistant  to 
hold  the  pelvis  so  firmly  as  it  is  held  with  this  device  of  Allis  (Fig.  760). 

Stimson's  Method. — This  surgeon  employs  a  method  of  reduction  which 
commends  itself  for  convenience.  The  patient  is  placed  face  downward  on  a 
table  with  the  affected  thigh  haqging  over  its  end.  The  other  limb  is  held  in 
a  horizontal  position  by  an  assistant  (Kig.  761).  The  surgeon  grasps  the  ankle 
of  the  affected  side,  the  knee  l)eing  flexed  at  a  right  angle.  The  necessarj' 
traction  in  the  desired  direction  is  made  by  the  weight  of  the  limb  itaelf .  some- 
times aided  by  the  weight  of  a  small  sand-bag  at  the  knee  or  by  slight  pressure 
by  the  surgeon's  hand.     The  surgeon  has  only  to  wait  for  the  muscles  to  relax 


and  the  bone  tu  resume  its  place  without  further  effort  on  his  part  other  than 
slightly  rocking  or  rotating  the  limb.  An  anesthetic  is  not  always  necc'^.-^iiry. 
Allis  has  simplified  our  studies  of  dislocations  of  the  hip  by  clas.sifying 
them  as  displacements  (1)  in  an  inward  direction  or  on  thepul>o-ischiatic  plane: 
(2)  in  an  outwanl  direction  or  on  the  ilio-ischiatic  plane.  Reduction  in  both 
cases  is  cirecte<l  in  two  stages.  The  heatl  is  first  brought  into  a,'<  close  relation 
as  ]iossible  with  the  a<'etabulum.  Pressure  is  then  made  by  the  hands  of  an 
assistant,  while  the  operator,  utilizing  these  as  a  fulcrum,  pushes  the  head  of 
the  bono  into  tho  acetabulum.  The  pelvis  should  be  firmly  strapped  to  the 
fioor  (I'ig-  7li(l).  In  dealing  with  a  dislocation  inward  the  thigh  is  flexed  to  a 
right  nntrlo  and  traction  made  in  an  outward  direction  by  the  bent  knee.  The 
assistant  s  fingers  arc  pressed  tieeply  into  the  groin,  and  with  these  as  a  fulcrum. 
contimiing  the  traction,  the  surgeon  raises  the  knee  to  a  right  angle  and  carries 
it  (ibliqiioly  toward  the  pubes.  In  dealing  with  an  outward  dislocation  the 
thigh  is  llcxod  as  bcfnre  and  upward  traction  made  by  the  flexed  knee.     As  the 
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head  of  the  bone  rises  to  a  point  immediately  below  the  acetabulum,  a  forward 
movement  of  the  surgeon's  body  is  made,  the  traction  being  still  continued, 
and  the  assistant  grasps  the  thigh  with  both  hands,  his  thumbs  being  pressed 
firmly  just  above  the  trochanter.  The  operator  employing  this  pressure  as  a 
fulcrum,  and  still  making  traction,  brings  the  limb  into  complete  extension. 

In  the  after-treatment  of  the  dislocation  the  patient  should  be  kept  in  bed 
for  a  fortnight,  when  he  may  be  allowed  to  make  careful  attempts  at  walking. 

Obstacles  to  reduction  in  recent  cases  are  rare.  Experimentally,  the  most 
frequent  of  these  has  been  shown  to  be  a  transverse  rupture  of  the  capsule 
close  to  the  neck  of  the  femur,  the  capsule  acting  like  a  curtain  between  the 
head  and  the  acetabulum  (G  e  1 1  6) .  A  still  rarer  obstacle  is  the  presence 
of  broken-off  cartilage  from  the  edge  of  the  acetabulum. 

Old  dislocations  are  best  left  undisturbed  after  failure  of  reduction  bv 
manipulation.  The  use  of  the  pulleys  will  not  be  likely  to  succeed  and  may  do 
harm.  It  is  surprising  to  what  extent  the  function  of  the  limb  is  finally  restored 
in  cases  of  old  unreduced  dislocations.  Resection  of  the  head  of  the  femur 
is  rarely  called  for.  It  is  indicated  only  where  pressure  against  the  sciatic 
nerve  at  its  point  of  exit  from  the  pelvis  causes  extreme  pain  or  paralysis  of  the 
lower  extremitv. 

Pathologic  dislocations  may  occur  in  the  course  of  specific  fevers  as  the 
result  of  articular  inflammations  or  they  may  occur  from  rachitic  changes  in 
the  bones.  (See  also  Tuberculous  Inflammation  of  the  Hip-joint.)  Pro- 
longed flexion  and  adduction  of  the  limb  may  produce  dislocation  in  a  normal 
joint.  The  process  is  a  gradual  one  and  usually  occurs  without  pain  other  than 
that  incident  to  the  diseased  condition  on  which  the  dislocation  depentls. 
Paralytic  or  myopathic  dislocation  of  the  hip  is  rare. 

Obturator  and   Perineal    Dislocations.— Obturator  or  thvroid  dislo- 

cations  are  the  second  of  the  dislocations  of  the  hij)  in  order  of  freciuency. 
They  are,  in  all  probability,  the  first  stage  in  the  production  of  some  of  the 
suprapubic  as  well  as  some  of  the  dorsal  dislocations.  The  head  of  the  femur, 
leaving  the  acetabulum  at  its  lowest  part  with  the  limb  in  forced  flexion,  is 
turned  either  backward  behind  the  acetabulum  bv  adduction  and  internal 
rotation,  or  forward  and  upward  by  external  rotation  and  extension.  The 
manner  in  which  an  obturator  dislocation  may  be  produced  in  an  attemj)t  to 
reduce  an  iliac  dislocation  bv  excessive  alxluction  and  outward  rotation  has 
jdreadv  been  discussed. 

With  flexion  alone  present  the  head  of  the  femur  moves  directly  downward 
below  the  acetabulum.  Such  an  influence  of  the  dislocating  force  is  excep- 
tional, and  even  should  it  occur  the  remaining  portions  of  the  capsule  and  the 
tense  muscles  would  be  quite  unlikely  to  leave  the  head  in  a  position  exactly 
mi  the  lower  edge  of  the  acetabulum  resting  on  the  tuberosity  of  the  ischium, 
though  such  cases  have  been  reported  (see  Infracotyloid  Dislocations),  neither 
abduction  nor  adduction  being  present,  but  pronounced  flexion  (Bonn  and 
^algaigne).  Forced  flexion  and  abduction,  on  the  other  hand,  may  force 
^he  head  into  the  obturator  foramen,  producing  an  obturator  or  thyroid 
(infrapubic)  dislocation.  There  also  occurs  here  a  secondary'  movement  of 
extension,  the  extremity  occupying  a  moderately  flexed  but  abducted  position. 
With  extensive  rupture  of  the  capsule  further  dislocation  takes  place  and  the 
liead  is  forced  near  the  tuberosity  of  the  ischium  and  perineum,  this  constituting 


506 


Sl'RGERY   OF  THE   LOWER   EXTHEMITV 


a  perineal  dislocation  (Fig.  764).  In  these  cases  the  cupeule  may  be  extensively 
(lotachctl  from  the  acetubulum  at  its  inner  and  {xisterior  insertion,  and  the 
V-hganieiit  i>artly  separated  from  the  neck  of  the  femur  (S  h  a  w).  The  thigh 
may  lie  flexed  and  alxiupted  wi  as  to  stand  out  from  the  IxhIv.  making  an  angle 
of  from  GO  to  70  <)egrees  with  tlie  sagittal  and  frontal  planes  (^  t  i  ni  s  o  a) 
(l-'igs.  762  and  7Ca). 


'l-h.-si- 
liiickoflli 


ini:    (■■.■;ivc- 
it.  ;is  in  r)H- 


nics  iidsc  most  coniiiKmly  from  great  violence  applied  on  the 
■his  wliilo  llic  liiiili  is  flexed  and  alidueted,  as.  for  instanee.  when 
slciii]>iii^r  fiirwiird  with  his  limbs  separated,  as  in  the  act  of  uliovel- 
i"  jK-riilents  in  sninl  pits).  Simple  alMiuftion  may  also  pnxlure 
-ase  repcjrteil  i)y  C  o  r  n  e  iif  a  drunken  sohlier  whose  thigh  was 
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forcibly  alxlucted  by  his  comrades;  and  also  cases  reported  by  Keate 
and  Barker,  in  which  forcible  separation  of  the  thifrhs  was  the  cause 
(S  t  i  m  s  o  n).     In  U  a  r  k  e  r  '  s  ease  both  thighs  were  dislocated. 

Diagnosis. — The  attitude  of  the  limb  is  striking.  It  is  flexed  and  alxlurlcii. 
and  usually  rotated  outward.  There  is  apparent  lengthening  due  to  the 
compensator}-  tilting  of  the  pelvis  fonvard  and  downward  on  the  same  side 
in  the  attempt  to  bring  the  foot  to  the  ground  (Figs.  762  and  763).  Tltis  atti- 
tude, tojtether  with  depression  of  the  trochanter  and  the  presence  of  the  head 
in  its  new  position,  will  serve  to  establish  the  diagnosis.  It  is  sonief  imet;  diffi- 
cult to  determine  the  position  of  the  head  on  account  of  swelling  and  effusion 
of  blood.  Outward  rotation  is  also  present  in  fracture  of  the  neck  of  the  femur, 
but  in  the  latter  there  is  shortening  instead  of  apparent  lengthening. 


The  steps  in  the  procedure  for  reducing  obturator  dislocations,  formulated 
by  K  o  c  h  e  r  and  based  on  B  i  g  e  1  o  w  '  s  work,  are  as  follows: 

1.  Flexion  of  the  Thigh  to  a  Right  Angle  with  the  Pelvis.- The  abdiu- 
tion  and  outward  rotation  in  which  the  hnib  is  found  must  be  preser\tHl  during 
this  maneuver,  which  relaxes  all  parts  of  the  capsule. 

2.  Traction. — This  produces  tension  of  the  posterior  part  of  Ihe  cajj,-;Hle 
and  brings  the  head  nearer  the  acetabulum. 

3.  Outward  Rotation. — This,  acting  through  the  tense  posterior  |>orli(>n 
of  the  capsule  and  outer  branch  of  the  ^'-ligament,  forces  the  head  of  the  tK)nr 
upward  an<l  backward  into  the  acetabulum. 

Reduction  has  been  easily  effected  by  increa.sing  the  flexion  and  rotation. 
making  traction  on  the  long  axis  of  the  limb  and  then  lowering  and  rotating 
inward  (St  i  m  s  o  n).     Continuous  traction  in  the  axis  of  the  limb,  combined 
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with  lateral  elastic  traction  on  the  upper  part  of  the  thigh,  was  successful  in  a 
case  of  four  weeks'  standing,  which  had  resisted  all  other  methods  (K  o  c  h  e  r). 
lunally  transformation  into  a  dorsal  dislocation,  and  reduction  as  such,  has 
been  recommended  (B  i  g  e  1  o  w).  In  cases  of  long  standing  it  may  be  neces- 
sar>'  to  excise  the  head  and  trochanter  (MacCormac). 

Perineal  dislocations  are  reduced  by  simple  flexion  and  traction  (S  t  i  m  - 
s  o  n). 

Pubic,  Iliopectineal,  and  Intrapelvic  Dislocations.— These  are  what 
are  known  as  extension  dislocations,  and  they  are  of  much  rarer  occur- 
rence than  flexion  dislocations  for  the  reason  that,  while  flexion  forces  the  head 
of  the  bone  against  the  thinnest  and  weakest  portion  of  the  capsule,  forcible 
extension  forces  it  against  the  strongest  portion.  Two  forms  are  recognized, 
namely,  dislocations  from  hyperextension  and  abduction  and  dislocation 
from  hyperextension  and  adduction.  In  the  flrst  the  head  of  the  bone  is 
forced  against  the  pubofemoral  ligament,  rupturing  this  and  passing  on  to  the 
horizontal  ramus  of  the  pubis,  so  that  a  pubic  dislocation  results.  In  the 
second  form  the  head,  after  rupturing  the  strong  iliofemoral  band,  rests  in  the 
neighborhood  of  the  iliopectineal  eminence  below  the  anterior  inferior  spinous 
process  of  the  ilium,  this  constituting  the  iliopectineal  dislocation.  ()f  the 
two  ligamentous  bands  involved  in  these  dislocations  the  iliofemoral  is  by  far 
the  more  resistant,  and  therefore  the  last  named  form  of  dislocation,  in vol\'ing 
as  it  does  rupture  of  this  ligament,  is  ver\^  rare.  The  pubic  variety  has  been 
confounded  with  obturator  dislocations,  and  the  iliopectineal  has  been 
described  under  the  name  of  supracotyloid.  In  rare  instances  the  head  has 
been  forced  beneath  Poupart's  ligament  (intrapelvic  or  subpectineal  dis- 
location, S  c  r  i  b  a  ,   B  a  r  t  e  I  s). 

Shortening,  extension,  outward  rotation,  and  abduction  are  the  most 
essential  symptoms  of  these  dislocations.  Inward  rotation  and  adduction  may 
be  present  in  cases  in  which  Poupart's  ligament  is  torn  and  the  head  of  the 
bone  rises  above  that  point  (Robert  and  Scriba).  The  head  of  the 
femur  is  felt  in  the  groin.  In  the  pubic  variety  the  vessels  lie  on  its  out€r  side; 
in  the  ilioj)ectineal  the  vessels  lie  directly  in  front  of  the  head  of  the  bone  or  to 
the  inner  side  of  it.  There  is  flattening  of  the  posterior  and  outer  portion  of  the 
thi<]^li  in  both  varieties ;  the  trochanter  lies  in  front  of  the  acetabulum.  Abduc- 
tion is  possi])le  and  sometimes  easy;  adduction  is  difficult  or  impossible. 
E version  and  shortening  are  j:)resent  in  fracture  of  the  neck  of  the  femur: 
hence,  this  dislocation  should  not  l)e  confounded  with  that  injury.  The 
(litTerential  diagnosis  is  made  by  noting  the  presence  of  the  head  in  the  groin. 
the  flattening  of  the  outer  aspect  of  the  thigh,  and  the  depression  of  the  tro- 
chanter. 

The  crural  nerve  is  sometimes  affected  by  the  dislocated  head  of  the  femur; 
in  other  instances  the  femoral  arterv  and  vein  are  curved  forward  and  com- 
pressed. 

The  reduction  is  easy,  as  a  rule,  the  extensive  tearing  of  the  capsule  which 
makes  these  dislocations  possible  lessening  greatly  the  diflficulties  of  reposition. 
The  general  rule  that,  before  reduction  is  attempted,  the  limb  should  first  be 
placed  in  the  position  which  it  occupied  when  the  dislocation  occurred,  is  not 
suitable  in  these  dislocations,  since  it  may  do  damage  to  the  vessels  by  over- 
stretching these  across  the  projecting  head  of  the  femur.     Bigelow's 
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method  consists  essentially  of  flexion  of  the  thigh  (the  position  in  which  it 
already  lies)  combined  with  traction  in  the  axis  of  the  Umb  and  inward  rotation. 
Pressure  is  made  on  the  head  of  the  bone  to  prevent  this  from  passing  in  an 
upward  direction  during  flexion.  This  is  sometimes  known  as  Kocher's 
method,  but  it  is  one  of  the  methods  originally  described  by  B  i  g  e  1  o  w  . 

In  the  more  decidedly  marked  pubic  cases  the  bone  may  lie  so  near  the 
symphysis  as  to  render  it  necessary  to  make  abduction  of  the  limb  during 
traction  in  order  to  relax  the  still  intact  outer  band  of  the  Y-ligament,  and 
thus  to  permit  the  head  to  approach  the  acetabulum.  Should  the  head  slip 
into  the  obturator  foramen  during  the  movement  of  flexion,  the  dislocation 
should  be  treated  as  if  of  that  variety,  since,  in  such  a  case,  the  upward  disloca- 
tion was  originally  one  of  the  latter. 

Supracotyloid  or  Subspinous  Dislocations.— A  great  deal  of  uncer- 
tainty exists  as  to  the  nature  and  extent  of  this  lesion,  the  point  at  which 
the  head  has  passed  through  the  capsule  and  the  mode  of  production. 
B 1  a  s  i  u  s  collected  25  cases  that  he  believed  were  well  characterized  examples 
of  this  dislocation,  but  it  is  more  than  probable,  as  stated  by  S  t  i  m  s  o  n  , 
that  some  of  these  were  really  cases  of  the  everted  dorsal,  as  well  as  other 
varieties,  in  which  the  head  of  the  bone  had  reached  nearly  the  same  position 
by  passing  outward  after  primary  dislocation  forward  and  upward  on  the  pubis. 
In  fact,  some  writers  assert  that  a  direct  origin  of  this  dislocation  is  improbable 
(Hueter,    Lossen). 

In  this  dislocation  the  head  passes  directly  upward  and  is  found  above  the 
acetabulum,  usually  to  the  outer  side  of  the  anterior  inferior  spine  and  below 
the  anterior  superior  spine.  In  one  case  reported  the  bone  lay  below  antl  to 
the  inner  side  of  the  anterior  superior  spine.  B  i  g  e  1  o  w^  suggests  that  the 
powerful  external  portion  of  the  Y-ligament  is  ruptured  in  this  dislocation; 
S  t  i  m  s  o  n  believes  the  essential  feature  to  be  a  rupture  or  avulsion  of  the 
upper  part  of  the  ^'-ligament. 

The  mode  of  production  cannot  be  definitely  stated.  In  two  cases  in  which 
the  lesion  was  proved  on  autopsy  the  character  of  the  accident  is  stated; 
in  one  the  patient  fell  from  a  ladder;  the  dislocation  remained  unreduced  for 
twenty-six  years,  the  patient  in  the  meanwhile  having  good  use  of  the  limb 
(W  o  r  m  a  1  d).  The  other  was  a  machinery'  accident  in  which  the  patient  was 
whirled  around  a  revolving  shaft  many  times. 

The  diagnosis  is  usually  easily  made,  the  head  being  felt  in  its  abnormal 
position  without  difficulty. 

In  the  reduction  it  would  be  important  to  know  whether  the  dislocation 
was  a  direct  or  a  secondary  one.  If  the  former,  the  proper  mode  of  reduction 
should  be  from  the  hyperextended  position  (Behrend).  Experience 
shows  that  this  method  does  not  succeed.  Roser  by  experiment  on  the 
cadaver  showed  hyperflexion  with  inward  rotation  to  be  the  proper  proce- 
dure. InStimson's  case  reduction  was  easily  effected  by  flexing  the  hip 
about  20  degrees  and  then  nuiking  moderate  traction  along  its  axis  with  one 
hand  at  the  knee  and  direct  pressure  downward  and  backward  on  the  head  of 
the  femur  with  the  other  hand.  By  reversing  these  movements  the  dislocation 
was  readily  reproduced. 

Infracotyloid  Dislocation. — This  is  very  rare  except  as  a  transitory 
IMimar}'  dislocation,  occurring  preUminarily  to  either  a  dorsal  or  an  obturator 
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one.  The  cause  is  the  same  as  that  of  many  dislocations  of  the  above  varieties, 
though  exaggerated  abduction  followed  by  slighter  flexion  appears  to  be  also 
capable  of  producing  it  (R  o  u  x). 

Reduction  in  the  cases  reported  has  been  effected  either  by  making  traction 
in  the  axis  of  the  limb,  with  or  without  direct  pressure  on  the  head  of  the  bone, 
or  by  first  transforming  the  dislocation  into  a  dorsal  or  an  obturator  one  and 
then  reducing  it. 

FRACTURE  OF  THE  NECK  OF  THE  FEBIUR 

This  may  occur  from  direct  force,  as,  for  instance,  in  gunshot  injuries. 
Usually,  however,  the  fracture  occurs  from  indirect  force  in  various  ways.  In 
falls  from  a  considerable  height,  the  patient  striking  on  his  feet  with  the  knee 
extended,  the  force  is  transmitted  through  the  rigid  extremity  to  the  angularly 
placed  femoral  neck,  which  gives  way  in  spite  of  the  archlike  arrangement  of 
the  cancellous  tissue  designed  to  resist  force  in  this  direction.  When,  in 
consequence  of  atrophy  of  the  cancelli,  this  arrangement  of  the  structure  of  the 
neck  is  interfered  with,  fracture  occurs  readily.  In  elderly  persons,  and  in 
women,  fracture  from  falls  in  a  lateral  direction  is  frequent,  probably  in  conse- 
quence of  the  relatively  horizontal  position  of  the  neck  of  the  bone.  It  was 
formerly  supposed  that  such  fractures  occurred  from  blows  on  the  trochanter 
major.  It  is  more  probable,  however,  that  the  giving  way  of  the  bone  occurs 
after  overstretching  of  the  ligamentous  structures  about  the  hip-joint,  particu- 
larly the  iliofemoral  ligament,  the  fracture  corresponding  to  the  insertion  of  the 
ligament  and  hence  lying  outside  the  capsule. 

Extracapsular  Fracture  and  Intracapsular  Fracture. — A  great  deal  of 
stress  was  formerly  laid  on  this  distinction,  the  former  being  supposed  to 
unite  alwavs  by  bone,  while  the  latter  usuallv  united  bv  connective  tissue 
(ligamentous  union) .  The  exact  relation  of  the  line  of  fracture  in  relation  to  the 
insertion  of  the  capsule  is  not  of  so  much  importance  as  the  variations  in  the 
point  of  insertion  of  the  capsule  itself,  many  fractures  being  partly  within  and 
partly  without  the  capsule. 

Circumstances  other  than  the  point  of  insertion  of  the  capsule  are  probably 
to  a  great  extent  responsible  for  failure  of  union  by  bone,  such,  for  instance,  as 
the  interposition  of  a  portion  of  the  iliopsoas  muscle  between  the  fragments,  and 
considerable  displacement  of  the  fragments,  particularly  that  of  the  upper 
end  of  the  lower  fragment  in  a  backward  direction  (Maxwell,  Ruth), 
the  absence  of  vessels  in  the  periosteum  investing  the  neck  of  the  femur, 
defective  nutrition  resulting  in  spite  of  the  presence  of  the  vessels  of  the  liga- 
mcntuin  teres,  which  according  to  H  y  r  1 1  do  not  even  pass  to  the  medullary* 
tissue  of  the  head  of  the  femur,  the  age  of  the  patient,  and  grave  constitutional 
disturbances.  Still  it  is  undoubtedly  true  that  fractures  with  line  of  separation 
well  outside  the  capsule  have  a  better  callus  formation,  and,  particularly  in 
young  subjects,  unite  firmly  by  bone,  the  archlike  arrangement  of  the  cancellous 
structure  being  restored. 

Impacted  Fracture. — The  distinction  between  this  and  nonimpacted  frac- 
ture is  important  as  to  diagnosis,  prognosis,  and  treatment.  Impaction  is 
usually  produced  by  the  forcing  of  tlie  cortical  structure  of  the  concave  side  of 
the  neck  (Adam's  femoral  arch)  into  the  broad  spongy  tissue  between  the 
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trochanters  (fracture  of  the  surgical  neck).  In  rare  cases  the  cortical  structure 
of  the  lower  fragment  is  driven  into  the  spongy  tissue  of  the  head  of  the  femur 
(fracture  of  the  anatomic  neck).  In  impacted  fracture  bony  union  may  occur, 
whatever  location  the  line  of  fracture  occupies. 

Incomplete  Fracture. — This  differs  from  impacted  fracture  in  that, 
while  in  the  latter  the  line  of  fracture  is  complete,  separation  does  not  occur; 
in  incomplete  fracture  only  one  wall  of  the  femoral  neck  gives  way,  the  other 
being  simply  bent.  The  senile  atrophy  of  the  cortical  lamellae,  resulting  in 
conditions  resembling  those  found  in  young  bones,  favors  this  variety  of  frac- 
ture. Marked  deformity  may  be  absent  though  slight  abduction  or  adduction 
may  occur. 

Intertrochanteric  Fracture. — In  this  variety  an  oblique  line  of  fracture 
passes  in  a  direction  from  above  and  outward,  and  downward  and  inward, 
the  trochanter  major  and  the  upper  portion  of  the  shaft  being  separated 
from  the  trochanter  minor  and  the  remainder  of  the  shaft.  Here  the  periosteum 
is  completely  efficient  and  bony  callus  is  formed. 

Fracture  of  the  Dislocat^  Head  of  the  Femur.— This  arises  from  the 
influence  of  a  force  resulting  from  the  falling  of  the  patient  to  one  side  after  a 
backward  and  outward  dislocation  of  the  head  of  the  bone.  Reduction  of  the 
dislocation  is  not  possible  until  consolidation  of  the  fracture  has  taken  place, 
and  even  then  it  may  fail,  refracture  occurring  during  the  attempt.  Under 
these  circumstances  the  establishment  of  a  false  joint  at  the  point  of  refracture 
in  the  callus  formation  gives  a  comparatively  good  functional  result.  Should 
failure  of  callus  formation  follow  the  fracture,  the  head  of  the  bone  mav  be 
removed. 

Crushing  of  the  Acetabulum  and  Forcing  of  the  Head  of  the  Femur 
into  the  Lesser  Pelvis. — This  is  of  rare  occurrence  and  can  result  onlv 
from  the  exhibition  of  an  enormous  force.  Double  vertical  fracture  of  the 
pelvic  ring  and  dislocation  of  the  acetabulum  together  with  the  head  of  the 
femur  is  of  rather  more  frequent  occurrence. 

Fracture  of  the  Trochanter  Major.— Exclusive  of  gunshot  injuries, 

this  is  of  rare  occurrence.  The  fragment  is  usually  drawn  upward  and  back- 
ward by  the  action  of  the  gluteal  muscles,  considerable  diastasis  taking  place 
and  ligamentous  union  resulting  unless  the  malposition  of  the  parts  is  corrected 
by  bone  suture  or  by  the  use  of  an  ivor\'  peg. 

Diagnosis  and  Prognosis  of  Fracture  of  the  Neck  of  the  Femur.— A 

nonimpacted  fracture  of  the  neck  of  the  femur  is  usually  easily  recognized  by 
the  following  symptoms:  (1)  Shortening.  This  depends  on  contraction  of 
the  muscles  which  pass  from  the  pelvis  to  the  femur.  Its  exact  extent  can  be 
ascertained  by  the  location  of  the  trochanter  major.  (2)  Outward  rotation 
of  the  limb.  This  results  from  the  weight  of  the  foot  and  the  action  of  the 
external  rotator  muscles  of  the  thigh  (glutei,  pyriformis,  gemelli,  quadrat  us 
femons,  obturator  intemus).  Rotation  inward  has  been  exceptionally 
obserN'ed.  In  Smith's  case  the  lower  fragment  was  displaced  on  the 
anterior  surface  of  the  upper  one.  (3)  Passive  rotation  of  the  limb.  This 
b  possible  only  in  the  longitudinal  axis  of  the  limb  instead  of  at  the  short  lever 
of  the  cer\'ix  femoris  around  the  center  of  the  head,  as  in  the  normal.  Of  these, 
the  first  two  are  the  most  important.  In  sciatic  and  iliac  dislocation  shortening 
is  present  but  outward  rotation  is  absent.     In  obturator  dislocation  outward 
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rotation  is  present  but  shortening  is  absent.  In  the  rarer  fonns  of  dislocation 
(suprapubic,  iliopectineal,  and  supracotyloid)  the  displaced  head  is  usually 
ea.'iily  recognized.  Age  is  likewise  an  important  factor  (see  Dislocations  of  the 
lemur).  The  thigh  is  flexed  in  sciatic  and  iliac  dislocations  and  extended  in 
fracture.  Finally,  the  presence  or  absence  of  crepitation,  ease  of  reduction 
in  fracture,  and  difhculty  of  reposition  in  dislocation  will  facilitate  the  differen- 
tial diagnosis. 

In  impacted  fracture  the  most  important  of  the  above  symptont«  are 
alisent.  The  shortening  is  limited  to  lexH  than  an  inch,  Outwanl  rotation  is 
usually  present,  though  it  may  be  but  slight.  Passive  rotation  may  be  acrom- 
plinhcd,  particularly  external  rotation,  though  the  attempt  is  accompanied  by 
pain.     Complete  inward  rotation  is  generally  impossible.     Crepitation  cannot 


br  (ildiiincd  without  firs!  srjwrating  the  fragments,  always  a  most  unjustifiable^* 
imiccilurc.  Hut  one  trust  worthy  sign,  and  this  obtainable  only  in  thin  indivi*i- J 
uals.  iiaiiu'ty.  that  of  ;ip]m>\ini;itii>n  of  the  tmchanter  major  to  the  acctabuluc*" 
due  to  f^hortcning  iif  the  ct-rvix  fcmori.i.  remains.  In  slight  impaction  this  nu^  - 
(S('!i|)c  (ktoction.  It  is  Ix-ttcr  t(i  err  on  the  safe  side  and  treat  a  case  of  seve  ^* 
cinuusioii  of  llic  lii])  f<)r  fracture  than  i-ice  i-erna. 

'I'lie  prognosis  is  divided  into  functional  and  vital.     In  elderly  ptitien 
a    giKid  functiotiiil    i)r()gTnisis    can    be    given    only  in    cases    of     iiiipact^^* 
liacUire,  and  even  then  (his  must  lx>  (lualified.     In  ununitcil  nonimpact t-^^ 
frai-turt'  the  filinms  nmnccliiin  is  not  -sufficient  to  bear  the  patient's  weij^i^^ 
anil  he  will  goiicrnlly  lie  c"mi>plleil  to  walk  with  artificial  supjK>rt.     Final    J 
the  presence  of  the  callus  may  interfere  with  proper  movements  of  the  hip-joirr^"^^ 
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The  vital  prognosis  relates  specially  to  elderly  peiwns.  A  preceding  bronchitis 
is  likely  to  pro\e  fatal.  The  prone  position  of  the  patient  favors  the  super- 
vention of  hypostatic  bronchitis  and  pneumonia.  In  rare  instances  suppuration 
of  the  injure*!  joint  occurs,  in  which  case  a  fatal  result  usually  follows. 

Treatment. — Disentanglement  of  anj'  portion  of  the  iliopsoas  muscle  that 


may  have  become  interposed  between  the  fragments  should  be  assured  by  first 
flexing  the  thigh  on  the  abdomen  and  then  making  traction,  at  the  same  time 
bringing  the  limb  to  the  extended  position.  Restoration  should  l>e  niaintninod 
by  means  of  weight  and  pulley  extension  (Tluck,  Fig.  707).  This  may 
be  supplemented  by  a  broad  band  of  adhesive  pla.stcr  arranged  on  the  thigh  so 
as  to  lift  the  latter  to  the  projwr  level,  and  at  the  same  time  counteract  the 


outward  rolation  (Maxwell.  Ruth)  (Fig.  765).  The 
strips  of  ailhenivc  pla.ster  (preferably  Ihe  moleskin  plaster  of 
Maw)  Id  which  the  weight  is  attached  should  pass  well  up 
«m  the  thigh  and  be  secureit  by  circular  turns  of  a  bandage. 
Counler-exlension  is  secured  by  clevatinf;  the  foul  of  the  lied. 
Kuflicient  weight  (o  overcome  tlie  spiUiiniHiio  ai'lioii  of  [he  mu^- 
oles  is  to  be  employed.  If  this  weight  exceeds  18  pounds,  it  must  l>e  reduceii 
as  t<oon  as  practicable,  or  the  adhesive  strips  so  arranged  as  to  make  the  trac- 
tion entirely  from  above  the  knee.  A  long  side  splint  extending  from  the  axilla 
to  a  point  several  inches  below  the  sole  of  the  foot,  with  a  cross-bar  to  prevent 
rotation  of  the  limb,  and  in  addition  a  ■"railroad"  splint  (Fig.  707)  arc  use- 
ful. If  these  means  are  not  em|rioved,  sand-bag  supports  on  each  side  of  the 
VOL.  11—33 
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limb  will  be  necessary.     In  some  instances  Bardenheuer's  method  of 
overcoming  oatward  rotation  by  means  of  cross-traction  strips  of  adhesive 
plaster  will  be  necessary  (Fig.  768).     In  impacted  fracture,  but  slight  traction 
will  be  needed  after  the  spasmodic  action  of  the  muscles  has  been  overcome. 
Volkmann  recommended  the  double  inclined  plane  in  fracture  of  the 


neck  of  the  femur.    The  weight  and  pulley  extension  mav  be  added  to  thLi 
(Fig.  769). 

Langenbeck,  and  later  S  e  n  n  and  K  6  n  i  g  ,  attempted  the  opera- 
tive treatment  of  securing  the  fragments  by  means  of  a  metal  screw  or  nai\-i 
driven  into  the  upper  fragment  from  the  trochanter  major.     The  method  i^ 
not  without  danger  in  old  people,  and  in  young  people  it  is  unnecessarj'. 


The  diingers  arising  fnim  keeping  elderly  patients  in  bed  for  a  protract eifc^^'^T 
length  of  time  led  A  h  t  1  c  y  Cooper,  and  after  him  A  1 1  i  s  ,  of  Philadelphia.  -**" 
to  treat  surh  patirnts  by  mrans  of  crutches,  the  weight  of  the  limb  acting  as  a^*- 
counter-extending  force.     A  :^till  further  improvement  on  the  method  is  thes^^ 
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iThomas's  or  Taylor's  hip-joint  splint  (see  page 527).  Finally, 
tnpts  at  securing  union  will  have  to  be  abandoned  in  the*  case  of  certain 
[  weak  patients. 

GUNSHOT  INJURIES  OF  THE  HIP-JOINT 

dies  striking  at  right  angles  to  the  surface  within  the  boundaries  of 
jular  triangle,  whose  base  is  at  the  trochanter  major  and  whose  sides 
ich  other  at  an  acute  angle  at  the  anterior  superior  spinous  process  of 
m,  will  invade  the  hip-joint.    The  ball  may  perforate  or  crush  the 

structures  if  the  entrance  occurs  from  an  inch  to  an  inch  and  a  half 
the  anterior  superior  spine,  the  joint  .being  directly  implicated.  If 
ind  of  entrance  is  in  front  of  the  trochanter  major  or  behind  it,  the 

the  femur  will  be  injured  and  the  capsule  torn  at  its  insertion.  A 
t-wound  of  the  buttocks,  the  ball  striking  the  latter  in  an  oblique 
n,  may  be  complicated  with  an  injur\^  to  the  hip-joint.  Balls  pass- 
[quely  into  the  pelvis  may  crush  the  acetabulum  from  the  inner  side. 
ck  of  the  femur  may  be  completely  separated  by  the  missile,  in  which 
mptoms  of  fracture  will  be  present;  generally,  however,  complete 
ion  does  not  occur,  a  furrow  being  made  by  the  ball  in  its  passage, 
capsule  only  being  torn. 

iddition  to  noting  the  location  of  the  point  of  entrance  of  the  bullet, 
should  be  at  once  enlarged,  when  necessary,  to  admit  of  exploration, 
jeon  will  observe  acute  swelling  of  the  joint.  This  generally  occurs 
lexure  of  the  thigh,  is  deeply  placed  and  situated  on  the  outer  side  of 
It  vessels.  When  due  to  hemorrhage  into  the  joint,  it  will  occur  within 
lOurs.  If,  on  the  other  hand,  it  is  due  to  serous  effusion,  the  accumu- 
rill  occur  in  the  course  of  a  day  or  two.     In  either  case  a  suppurative 

rapidly  supervenes,  accompanied  by  septic  fever.  The  mortality 
bese  circumstances  is  high,  a  large  proportion  of  the  cases  succumb- 
septic  infection. 

atment. — Resection  of  the  joint  should  be  performed  at  once,  both 
purpoee  of  thoroughly  cleansing  it  and  for  the  sake  of  affording  efficient 
je.  In  this  way  only  can  the  grave  sequels  be  avoided.  The  mor- 
rom  primary  resection  will  be  found  to  be  in  direct  proportion  to  the 
Q  instituting  the  operative  procedure. 

ylosis  and  contracture  of  the  hip-joint  may  follow  extra-articular 
\,  wounds. 

HIP- JOINT  DISEASE 

I  is  preeminently  a  disease  of  childhood;  it  very  seldom  occurs,  how- 
rfore  the  third  year  of  life.  After  this  age,  it  is  distributed  somewhat 
during  the  period  of  the  growth  of  the  bones,  being  rather  more  fre- 
)etween  the  fifth  and  the  tenth  vear  than  between  the  tenth  and  the 
h  year.  At  the  termination  of  this  period  it  decreases  gradually. 
disease  commences  as  a  tuberculous  osteomyelitis  in  either  the  ace- 
D  or  the  femur,  both  of  these  portions  of  the  skeleton  being  by  preference 
osed  to  the  affection.  This  predisposition  on  the  part  of  the  acetabulum 
lined  by  the  fact  that,  in  childhood,  the  three  bones  of  the  pelvis  which 
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join  at  the  acetabulum  are  separated  by  three  cartilaginous  lines,  representing 
epiphysial  lines.  In  the  femur,  a  portion  of  the  upper  limit  of  ossification  of 
the  diaphysis  projects  into  the  area  of  the  capsule  at  birth;  the  epiphysial  line 
advances  gradually  into  the  area  of  the  synovial  insertion,  finally  becoming 
inclosed  with  the  articular  surfaces  constituting  the  joint.  With  the  well- 
known  tendency  of  the  epiphysial  lines  to  become  infected  during  the  growing 
age,  when  young  Ixmy  tissue  is  always  present,  it  is  not  difficult  to  understand 
the  reasons  for  the  frecjuency  of  coxitis  in  childhood.  The  infection  in 
the  great  majority  of  instances  enters  by  way  of  the  blood,  and  develops  as  a 
slowly  progresvsive  tuberculous  osteomyelitis,  or  more  rarely  as  a  sudden  septic 
infection,  causing  suppurative  osteomyelitis.  Tuberculous  coxitis  originates 
more  frequently  at  the  acetabulum  than  at  the  femur  (Oberst's  statistics  from 
Volkmann's  clinic). 

As  the  osteomyelitis  advances  to  the  surface  of  the  bone  synovitis  occurs 
which  is  at  first  serous  in  character;  this  afterward  assumes  all  the  character- 
istics of  tuberculous  synovitis.  This,  in  turn,  unless  the  disease  is  arrested  at 
this  point,  gradually  develops  into  a  suppurative  inflammation. 

Inflammation  of  the  hii)-joint  as  it  occurs  in  adults  is  usually  metastatic  in 
its  origin  (metastatic  coxitis).  It  occurs  in  general  pyemia  following  the 
infectious  fevers  and  the  puerperal  state.  In  these  cases  there  is  a  more  rapid 
development  of  the  suppurative  form  of  inflammation. 

Inflammation  originating  in  the  soft  parts  ver\-  rarely  affects  the  hip-joint, 
except  in  the  case  of  gunshot  or  punctured  wounds  involving  the  tissues  next 
to  the  johit. 

In  some  cjises  primary  tuberculosis  has  its  origin  in  the  trochanter  major. 
and  may  not  involve  the  joint. 

Symptoms. — The  tuberculous  coxitis  of  childhood  commences  with  but 
slight  symptoms  and  develops  very  slowly;  it  advances,  however,  in  the  course 
of  months,  to  a  stage  when  j^ronounced  and  dangerous  symptoms  are  present. 
The  first  noticeiible  symptom  is  a  slight  limp,  which,  in  the  course  of  time,  be- 
comes so  marked  that  the  entire  limb  takes  part,  and  the  child  drags  the  limb 
insteiul  of  walking  on  it. 

In  many  cases  no  further  distinctive  symptoms  are  present  during  the 
first  or  initial  stage  of  the  disease.  In  fact,  the  child  is  not  usually  brought 
to  the  surgeon  until  the  limp  has  continued  for  some  time.  Even  then  there  is, 
as  a  rule,  nothing  definitely  discoverable  on  examination;  and,  unless  a  suspi- 
cion of  hif)-j()int  disease  is  awakened  and  the  parents  put  on  their  gruard.  serious 
results,  which  might  otherwise  have  been  averted,  will  follow.  The  limp  at 
tliis  time  is  probably  due  to  a  sense  of  uncertainty  of  the  affected  limb. 

The  next  symptoms  of  the  initial  stage  are  pain  and  tenderness.  Tliese 
in  some  cases  af)pear  in  connection  with  the  more  pronounced  Hmp  or  ''drag  of 
th(»  limb";  they  appear,  however,  some  weeks  after  the  Hmp  is  first  noticeil. 
Pain  is  felt  when  walking,  and  is  worse  at  night,  often  being  so  severe  as  to 
awaken  the  ciiild  and  cause  it  to  cry  out  (night  terrors).  In  children  old 
enough  to  localize  tlie  pain,  complaint  is  made  of  the  region  of  the  hip  and 
also  fre(iuently  of  the  knee-joint.  This  eccentric  pain  at  the  knee,  occurring 
in  tlio  coininencement  of  tlie  disease,  has  been  the  cause  of  many  diagnostic 
errors,  its  presence  directing  attention  to  the  knee-joint.  It  is  generally 
thought  to  be  due  to  irritation  of  the  obturator  nerve,  the  posterior  branch 
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of  U'hk-h  sends  a  filameiit  to  the  hip-joint,  the  anterior  branch  tcnninnt  in;;  on  t  ho 
skin  on  the  outer  side  of  the  knee-joint.  In  just  what  manner  this  irritation  is 
prociuccil  docs  not  apjwar.  Or  it  may  lie  due  to  irritation  of  the  crural  nerve, 
whirh  supplies  articular  branches  to  both  the  hip  and  knee. 

Tenderness  on  palpation  is  prcfient  in  the  second  initial  stafre  of  the 
rliaea.'ie.  'I'liis  may  t>e  developeti  by  pres-iurc  over  the  fenioriil  A-essel.-i.  wlierc 
the  finger-tips  may  \te  forced  fiirectly  on  tlie  neck  and  head  of  the  fouiur ;  also 

by  pressure  on  the  trochanter  major,  , _     _ 

whirh  forces  the  heatl  of  the  Ijone  I 

into  I  he  acetabulum  as  in  walking.  j 


In  this  sta|re  also  limitations  of  movements  ore  obser\'ed.  This  is  first 
shown  by  rt-st rictioii  of  nmvementiS  in  nitation  with  the  limb  extendeil :  this  is 
pundy  an  effect  of  the  [lain  ujMin  the  mus<'lc>!.  thi-se  coutnicting  by  n-flex  wIh-ii 
M-nsit  ive  portions  of  the  <'a|>sule  an'  stn-tched.  All  the  muscles  movinc  t  he  hi])- 
joint  soon  take  [Kirt  in  these  reflex  contractures,  and  hence  all  movonienls  an' 
Testrictfii.  That  those  limitations  of  movements  are  pun-ly  nmsiular  at  I  his 
Time  is  .shown  by  the  fact  that,  under  a  general  anesthetic,  ever>-  movement  is 
TiftoriMl. 
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As  soon  OS  the  entire  synovial  lining  of  the  capaule  takes  part  in  the  inflam- 
matorj'  process  the  limb  assumes  a  characteristic  attitude  (Figs.  770  and  771). 
This  is  a  result  of  a  combination  of  three  physiologic  movements,  flexion, 
abduction,  and  usually  more  or  less  rotation.  This  attitude  is  explained  by 
the  fact  that  the  fle.Kion  relaxes  the  psoas  muscle  and  prevents  pressure  of  its 
tendon  on  the  front  of  the  joint,  and  abduction  releases  the  tension  on  the 
fascia  lata  and  thus  relieves  the  pressure  on  the  joint,  which  is  normally  exer- 
cised through  pressure  of  the  fascia  lata  on  the  great  trochanter  (Alii  s). 


The  diagnostic  attitude  is  frequently  overlooked  early  in  the  disease  on 
account  of  the  correction  instinctively  made  by  the  patient  by  the  tilting  of 
the  pelvis.  The  femur,  when  flexed  to  an  angle  of  30  degrees,  is  no  longer  able 
to  steady  the  tnink,  the  entire  weight  being  thrown  on  the  other  limb.  In 
order,  therefore,  to  relie\'e  the  diseased  joint  from  pressure  by  standing  on  the 
other  limb,  and  at  the  same  time  to  preserve  an  equilibrium,  the  pelvis  is  tilt«d 
so  as  to  lengthen  the  limb.    The  spine  follows  this  flexed  position  of  the  pehTs, 


aril  in  order  to  preserve  the  center  of  gravity  in  the  proper  line  the  lower" 
tjortion  iif  the  .'']>inc  is  bent  b:i('kward,  compensating  lordosis  in  the  lum- 
bar region  beiiis  thus  produced.  Thus  Uexion  of  the  thi{tli  is  comjwn.sated  by 
tiltiriKof  i]iei>clvis,anc[  1  his,  in  itstum.isrompensatedbyloRlosis  of  the  lumbar 
sjiino.  In  advanced  rases  these  signs  are  readily  seen  at  a  glance  (Figs.  772  and 
~~'.i).  but  early  in  the  disease  they  may  pass  unrecognized.     In  order  to  bring 
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them  out  clearly  the  child  is  placed  in  the  recumbent  position  on  a  table  and 
attempts  made  to  bring  the  limb  into  complete  extension.  The  tilting  or  flexion 
of  the  pelvis  is  here  still  maintained,  though  no  longer  necessarj-  to  preser\'e  the 
equilibrium,  for  the  reason  that  to  abandon  it  would  be  to  make  painful  pressure 
on  the  front  of  the  capsule.  Therefore,  in  order  to  permit  the  limb  to  1)C 
extended,  the  child  involuntarily  tilts  the  pelvis  fonvard.  At  the  same  time  the 
lumbar  spine  brings  out  the  lordosis,  by  leaving  the  surface  of  the  table.  A 
reversal  of  the  movement  till  the  lumbar  spines  touch  the  latter  will  show 
the  precise  amount  of  flexion  of  the  thigh  present  in  the  case.  In  order  to 
demonstrate  the  influence  of  abduction  in  relieving  pressure  on  the  joint,  it  la 
necessan'  only  to  attempt  forced  orsuperadduction  with  the  patient  .'*till  in  the 
recumbent  position.  As  soon  as  the  limb  is  brought  inward  to  its  fellow  or  laid 
over  it.  the  pelvis  at  once  tilts  laterally  in  order  to  relax  the  fascia  latii  which 
the  adduction  makes  tense. 

Apparent  Lengthening.  — 
The  belief  that  lengthening  due 
to  effusion  in  the  joint  exists  in 
the  early  stage  of  hip-joint  dis- 
ease can  no  longer  be  enter- 
tained. There  is  no  appreciable 
lengthening,  though  Hueter 
taught  that  this  did  occur  to  a 
slight  extent  and  was  due  to 
overgrowth  at  the  diseased  up- 
per epiphysis,  the  result  of  the 
inflammatory-  irritation.  Appar- 
ent lengthening  is  due  to  asym- 
metPi',  as  can  be  shown  by 
measuring  the  limbs  with  both 
l^aced  in  equal  degree  of  flexion 
and  abduction  (Alii  s). 

As  the  disease  advances  new 
symptoms  are  developed  due  to 
granular  tuberculous  ajmovitis, 
accompanied  by  involvement  of 
the  other  tissues  of  the  capsule 
and  those  in  the  neighborhood,  and  by  consequent  destructi\c  processes. 
The  hip  is  widened;  the  superficial  ti.'*sues  are  soft  and  eilematous.  and  the 
deeper  ones  are  firmer,  this  constituting  the  appearance  known  a.i  tumor 
albns  coxae.  The  swelling  replaces  the  wasting  of  the  limb  due  to  atmphy 
of  the  muscles,  the  normal  outlines  of  which  are  lost  as  shown  by  the  oblit- 
eration of  the  gluteal  crease  (Fig.  774). 

There  is  increa.se  of  pain  and  sensitiveness.  The  patient  gives  up  attempts 
to  walk  and  dreads  being  disturl>ed.  The  child  lies  in  l)ed  on  the  opiKtsitc  side 
with  the  liml)  sufficiently  flexed  to  relieve  all  pressure  of  the  psojL-i.  The  well 
thigh  is  flexed  in  order  to  form  a  support  for  the  other  limb,  which  is  now- 
changed  from  the  position  of  abduction  to  that  of  adduction,  with  the  knee 
aim  flex«l,  inward  rotation  replacing  outward  n>tation.  as  natundly  occurs  in 
health  when  this  position  is  assumed  in  sleeping.     With  these  changes  in  the 
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attitude  of  the  limb  the  patient  is  enabled  to  rest  comfortably  on  the  other 
limb. 

If,  after  assuming  this  position  for  a  time  in  bed,  the  patient  is  lifted  to  the 
upright  position  it  will  be  found  that  the  flexion  is  increased  in  spite  of  added 
compensating  lordosis  in  the  attempt  to  lessen  still  further  the  pressure  of  the 
psoas  on  the  anterior  portion  of  the  capsule,  and  that  the  abduction  and  inward 
rotation  replacing  the  formerly  existing  abduction  and  outward  rotation,  which 
were  e^stablished  for  the  purpose  of  resting  the  limb  comfortably  in  bed,  are 
maintained.  The  explanation  of  this  lies  in  the  fact  that  the  psoas  muscle,  in 
its  course  from  origin  to  insertion,  follows  an  oblique  direction  from  within  out- 
ward, and  that  adduction  and  inward  rotation  of  the  Umb  serve  to  approximate 
still  further  its  two  extremities  and  assist  the  flexion  in  relie\ing  pressure  on 
the  joint.  These  changes  in  the  position  of  the  limb  release  the  downward 
tilting  of  the  pelvis,  and  this  is  replaced  by  a  return  to  its  normal  position  or  by 
an  upward  tilting  with  apparent  shortening  of  the  limb.  Suppuration  may 
or  may  not  have  occurred  up  to  this  point. 

As  the  disease  progresses  actual  shortening  takes  place,  referable  to 
different  causes.     These  occur,  in  the  order  of  frequency,  as  follows: 

1.  Inflammatory  Involvement  of  the  Acetabulum. — ^This  is  the  most 
common  cause  of  shortening  of  the  limb.  It  occurs  most  frequently  in  a  back- 
ward and  upward  direction.  In  cases  in  which  the  acetabulum  is  primarily 
affected,  this  recession  of  the  acetabulum  mav  occur  earlv;  in  those  instances 
in  which  the  disease  commences  in  the  femur,  it  follows  the  ensuing  granular 
osteomyelitis.  In  any  case  the  head  presses  gainst  the  posterior  and  superior 
edge  of  the  acetabulum,  producing  atrophy  of  the  softened  medullar^'  tissue. 
Witli  rapid  development  of  this  atrophy  the  acetabulum  soon  loses  its  shape,  and 
the  articulating  surface  of  the  head  of  the  femur  may  leave  the  socket.  In  most 
cases,  however,  the  rarefying  process  is  a  slow  one,  and  atrophy  of  the  layers 
most  exposed  to  pressure  is  accompanied  by  hypertrophy  of  the  more  periph- 
eral j)orti()ns  which  are  still  irritated  by  the  inflammation,  but  not  exposed  to 
pressure.  Thus  the  original  edge  of  the  acetabulum  is  destroyed,  and  a  new 
one  formed  by  periosteal  proliferation.  This  in  its  turn  may  be  destroyed  and 
still  another  edge  form  during  the  process.  The  enlargement  may,  though 
rarely,  take  place  in  the  direction  of  the  obturator  foramen  (Blasius, 
H  u  0  t  e  r).  In  ctuse  the  limb  remains  in  slight  flexion  and  pronounced  ab- 
duction for  a  long  time,  the  head  may  advance  toward  the  inner  edge  of  the 
acetabulum. 

2.  True  inflammatory  dislocations  of  the  head  of  the  femur,  formerly 
believed  to  be  so  common  that  they  constituted  a  special  stage  of  the  disease, 
are  now  known  to  be  very  rare.  They  do  occur,  however,  the  edge  of  the 
aeetabuluni  becoming  lower  because  of  atrophy,  the  head  of  the  femur  at  the 
same  time  })e('oining  atrophied  and  flattened.  This  is  a  true  pathologic  dis- 
location, the  flattened  head  luxating  over  the  flat  edge  of  the  acetabulum 
upward  and  backward  on  the  posterior  surface  of  the  ilium.  Sometimes  the 
head  remains  on  the  edge  of  the  acetabulum.  These  two  forms,  namely,  disloca- 
tion from  recession  of  the  acetabulum,  and  pathologic  dislocation  of  the  head 
of  tiic  femur.  dilTer  onl y  in  the  more  sudden  occurrence  of  the  latter,  and  the 
absence  of  a  ncnvlv  formed  acetabulum.  The  occurrence  of  inflammatorv*  dislo- 
cation   is  favored  by  a   ra])idly  acute  attack  of  the  disease.     Still  rarer  is 
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dislocation  dependent  on  dilatation  and  loosening  of  the  capsule  by  accumu- 
lation of  serous  or  purulent  fluid  occurring  in  cases  of  infectious  fevers,  in  which 
the  head  passes  over  the  intact  edge  of  the  acetabulum.  With  total  destruction 
of  the  joint  and  its  ligamentous  environment,  dislocation  may  easily  occur. 

3.  Inflammatory  separation  of  the  head  of  the  femur  in  the  upper  epiphy- 
sial line  is  probably  more  frequent  than  inflammatory  dislocation.  The  sup- 
purative process  advancing  from  the  diaphysis  is  checked  at  the  epiphysial 
line  by  the  sUghtly  vascular  cartilaginous  tissue.  The  intervening  cancellous 
tissue  is  destroyed,  and  practically  the  same  conditions  obtain  as  in  fracture 
of  the  neck  of  the  femur.  Owing  to  the  intracapsular  location  of  the  epiphy- 
sial line  this  separation  is  accompanied  by  suppuration  within  the  capsule, 
and  the  loosened  and  necrotic  head  of  the  bone,  insufficiently  nourished  bv 
the  vascular  supply  through  the  ligamentum  teres,  lies  as  a  sequestrum  in  a 
large  abscess  of  the  hip-joint.  Healing  may  follow  the  opening  of  the  abscess 
and  removal  of  the  head.  The  same  process,  occurring  in  the  course  of  a  chronic 
form  of  the  disease,  may  give  opportunity  for  fusion  of  the  head  with  the 
articulating  surface  of  the  acetabulimi  before  the  separation  at  the  neck 
occurs. 

If,  in  the  course  of  an  attack  of  hip-joint  disease,  the  trochanter  major  is 
found  to  be  markedly  above  its  normal  situation,  as  shown  by  its  relation 
to  the  ischioiliac  line  or  to  Bryant's  test  line,  one  of  the  three  conditions 
above  described  exists. 

4.  Slight  shortening  may  be  due  to  inflammatory  atrophy  of  the  head 
and  neck  of  the  femur.  While  complete  destruction  of  these  may  occur,  it 
is  restricted,  as  a  rule,  to  a  slight  extent. 

5.  Finally,  inhibition  of  growth  by  destruction  of  new-formed  bony  tissue 
near  the  epiphysial  line,  and  interference  with  the  function  of  the  latter  and 
consequently  the  growth  of  the  bone  at  this  point,  will  result  in  shortening. 
This  relative  shortening  is  most  appreciable  late  in  the  disease,  and  some- 
times only  after  the  latter  has  subsided.  It  is  progressive  in  character  tis  long 
as  the  bones  continue  to  grow,  and  while  the  affected  bone  continues  to  increjise 
in  length,  with  its  lower  epiphysis  intact,  it  does  so  at  a  slower  rate  than  its 
fellow.  The  final  discrepancy  in  the  length  of  the  two  limbs  will  depend  on  tlie 
age  of  the  individual  when  attacked  by  the  disease.  The  younger  the  child, 
the  greater  the  shortening  when  adult  age  is  reached,  and  vice  v(rsa. 

It  is  difficult  to  estimate  beforehand  the  probable  relative  shortening,  since 
the  rate  of  growth  at  the  upper  epiphysis  as  compared  with  that  at  the  lower  is 
not  the  same  at  all  ages.  I'p  to  the  fifth  year  of  the  child's  life  the  growth  of 
the  femur  takes  place  about  equally  at  both  ends ;  after  this  age  the  rate  of 
growth  at  the  lower  epiphysis  increases  till  it  finally  becomes  three  times  that 
of  the  upper  (()  1 1  i  e  r). 

A  slow  suppurative  process  accompanies  the  granular  osteomyelitis  and 
8>Tiovitis  of  hip-joint  disease;  sudden  suppuration  of  the  whole  joint  occurs  but 
ver>*  rarely.  The  pus  soon  finds  its  way  into  the  parasynovial  connective 
tissue,  burrows  between  the  different  muscular  layers,  and  finally  points  on  the 
surface.  Fistulous  openings  form,  which  lead  to  the  diseased  bone  by  long  and 
circuitous  routes.  The  inflammation  now  subsides,  but  as  long  as  carious 
bone  remains  the  fistulas  persist.  Even  should  these  close  at  the  skin  surface, 
accumulations  of  pus  occur  in  the  depths  with  recurrence  of  the  symptoms 
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and  repointing  or  the  formation  of  fistulous  openings  elsewhere  for  the  discharge 
of  the  pus.  Permanent  heahng  occurs  only  with  the  removal  of  the  sequestrum 
or  its  expulsion  either  en  masse  or  as  broken-down  detritus. 

In  cases  in  which  the  focus  of  pus  at  the  site  of  the  osteomyelitic  infection 
invades  the  joint  early  in  the  disease,  a  large  abscess  of  the  joint  forms  which 
perforates  the  capsule,  is  rapidly  diffused  in  different  directions,  and 
finally  reaches  the  surface  at  several  points.  Owing  to  the  fact  that  the 
thinnest  portion  of  the  capsule  is  situated  posteriorly,  these  are  usually  situated 
behind  at  different  points  of  the  gluteal  region,  from  the  crest  of  the  ilium  to 
the  trochanter  major  and  tuberosity  of  the  ischium.  Fistulous  openings  are 
rarely  found  at  the  anterior  and  inner  portions  of  the  thigh,  for  the  reason 
that  this  location  represents  the  place  where  the  synovial  lining  of  the  joint  is 
well  guarded  by  the  thickest  portions  of  the  capsular  ligament,  as  well  as  by 
muscular  structures.  The  fistulous  openings  in  these  cases  heal  with  difficulty, 
owing  to  the  fact  that  the  joint  itself  is  a  constant  source  of  infection,  and 
obliteration  of  this  takes  i)lace  with  difficulty  without  oi)eration.  Tuberculous 
infection  of  the  gluteal  mascles  and  neighboring  fascial  structures  is  liable  to 
occur.  Once  healed,  they  may  remain  so  for  months  or  even  years,  only  to 
break  down  again  into  profuse  suppuration.  Should  the  suppuration  persist 
for  a  long  time  a  low  but  persistent  fever  develops,  with  amyloid  degeneration 
or  miliary  tuberculosis. 

The  clinical  picture  of  ordinary  hip-joint  disease  differs  greatly  from  that  of 
acute  suppurative  coxitis  the  result  of  acute  osteomyelitis.  The  latter  leads 
to  separation  of  the  upper  femoral  epiphysis.  But  the  ordinary'  form  of 
tuberculous  coxitis  may  become  converted  into  a  sudden  general  suppuration 
of  the  joint,  accompanieil  with  rigors  and  rise  of  temperature.  The  prognosis 
of  acute  suppuration  of  the  hi|>-joint  is  unfavorable,  whether  it  follo^vs  chronic 
hif>-joint  disease  or  acute  osteomyelitis. 

Tuberculous  infection  of  the  iliac  glands  occurs  in  a  certain  proportion 
of  ciisos  from  secondary  infection.  The  chain  of  glands  accompanying  the 
external  iliac  artery,  the  external  iliac  glands,  are  specially  liable  to  become 
involved  from  the  acetabular  aftection.  With  the  patient's  lower  abdominal 
muscular  wall  relaxed  bv  raising  the  shoulders,  the  inflammatory  mass  mav  be 
folt  l)y  palpation  with  the  finger-tips  pressed  deeply  just  above  Poupart*s 
ligament.  The  infection  from  these  glands  may  extend  to  the  deep  inguinal 
glands  and  finally  point  in  the  upper  portion  of  the  thigh,  (hi  opening  the 
resulting  abscess  freely  tlie  finger  may  be  passe<i  into  the  pelvic  cavity. 

The  Differential  Diagnosis  of  Hip-joint  Disease.— Only  a  careless 
o])sprvor  will  mistake  hii>joint  disease  for  lymphadenitis  of  the  groin,  or  for 
inflammation  of  the  knee-joint.  The  latter  error  is  of  the  more  frequent 
occurrence,  particularly  in  the  beginning  of  the  disease.  There  are  two  affec- 
tions, howovor,  which  may  be  mistaken  for  this  disease  in  spite  of  close  obser\'a- 
tion.  These  are  (1)  suppuration  of  the  gluteotrochanteric  bursa  mucosa; 
(2)  psoas  abscess  or  diffuse  phlegmon  in  the  lower  portion  of  the  iliopsoas. 

The  gluteotrochanteric  bursa  mucosa,  from  one  and  a  half  inches  to  two 
inches  long  and  from  three-fourths  of  an  inch  to  one  and  a  half  inches  wide,  lies 
hotween  the  trochanter  major  and  the  broad  tendon  of  the  gluteus  maximus. 
It  communicates  with  the  intermuscular  spaces  at  two  or  more  jx>ints,  specially 
in  thedirecti(m  of  the  gluteus  maxinms  and  the  quadratus  femoris;  suppura- 
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an  exceedingly  grave  condition  under  these  circumstances,  particularly  in 
cases  in  wliich  perforation  of  the  acetabulum  takes  place  and  the  abscess 
empties  itself  into  the  loose  connective  tissue  of  the  lesser  pelvis,  septic 
(ever  developing  and  proving  rapidly  fatal.  In  other  cases  the  patient  rallies 
at  first,  but  succumbs  Bubse<iuently  to  general  pyemic  infection.  Even  those 
who  escape  these  dangers  in  this  class  of  cases  rarely  make  a  complete 
recoven,'.  (2)  The  supervention  of  general  miliarj-  tuberculosis,  tuberculous 
meningitis,  pneumonia,  amyloid  degeneration  of  the  abdominal  organs  or 
kidneys,  and  chronic  pyemia  and  general  asthenia. 

Impairment  of  function  results  either  from  shortening,  which,  unless 
vcr>'  slight,  always  causes  a  limp,  or  from  contracture  and  ankylosis  in  the 
hip-joint  (Fig.  775).  The  extent  of  the  impair- 
ment of  function  is  subject  to  the  varj'ing 
circumstances  of  destruction  of  the  joint  and 
the  position  in  which  the  limb  is  left  when  the 
disease  is  arrested.  In  cases  indubitable  in  char- 
acter the  recovery  may  be  so  complete  as  to  leav-e 
no  trace  of  the  former  disease.  The  most  trouble- 
some contractures  are  those  which  occur  while  the 
limb  is  in  the  position  of  fle^on,  adduction,  and 
inward  rotation.  Walking  is  very  difficult  in 
these  cases.  The  lordosis  in  the  lumbar  s|rine  and 
a  compensatory  kyphosis  in  the  dorsal  region, 
combined  with  flexion,  adduction,  and  Inward 
rotation  of  the  limb,  produce  a  moat  striking 
attitude.  These  patients  arc  compelled  frequently 
to  give  up  attempts  at  walking  altogether  and 
to  depend  on  crutches. 

The  Early  Treatment  of  Hip-joint  Disease. 
If  trpatnient  is  commencol  in  the  early  stage, 
the  prognosis  is  favorable  in  the  great  majority  of 
cases.  Too  often,  llOvve^T^.  the  significance  of  the 
early  symptoms  is  underrated,  and  valuable  time 
is  lost.' 
joi!A''uihtAh«^'^'*'"'  '"*"  ^^  '■'*  "^  rule,  to  which  there  should  be  noexcep- 

Fauiiy  ankyiosix  rdiowiriB  cure,  tions.  tliiit  cvcry  ca.se  at  all  suspicious  in  character 
should  be  given  the  benefit  of  the  doubt  and  treat- 
ment instituted.  The  child  iiliould  be  put  to  l>ed.  and  absolute  rest  insisted 
on.  In  iiddition.  tonic  measures  must  lie  employe<l.  such  iis  the  preparations 
of  iron  suid  ciwUiver  oil :  guaiacol  and  creasote  shoulil  also  lie  pi^^en.  Above  all 
thiiifrs.  the  diot  must  be  rich  and  nourishing.  Tlic  patient  should  Iw  given  the 
liciif'lit  iif  ilic  iiir  out-of-doors  as  much  as  possible  when  the  weather  permits, 
and  residence  at  the  seashiii-e  is  preferable.  The  favorable  px[)erieiires  of 
('  a  1 II  t  at  licrck-^ur-Mer  j^how  to  what  extent  these  measures  are  valuable, 
even  in  advanced  cases.  I'ndcr  all  circumstances,  however,  the  recumbent 
position  must  be  maintained  at  this  time.  The  tonic  n.'gime  and  dietar\- 
must  be  persisted  in  during  the  entire  course  of  the  disease,  and  for  some  time 
after  all  symptoms  have  disappcarwl. 

.\s  soon  n!-  pains  occur  and  sensitiveness  of  the  joint,  together  with  restric- 
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perverted  position,  combined  with  traction,  has  a  directly  favorable  influence 
on  the  in^ammation.  There  are  two  methods  of  overcoming  the  deformity, 
namely,  slow  gradual  traction  in  a  line  to  correct  this,  or  correction  under  an 
anesthetic,  the  limb  being  put  up  in  plaster-of-Paris.  The  former  is  to  be  pre- 
ferred and  should  be  given  a  trial. 

Experiments  made  by  Morosoff  demonstrated  that  from  40  to  5(> 
pounds  were  required  to  effect  a  separation  of  half  an  inch  in  cadavers.  The 
application  of  such  a  force  would  be  impossible  in  the  living  subject.  The 
immobilization  of  the  joint  produced  is  the  effective  agency  in  the  cure,  together 
with  the  effect  of  the  traction  in  overcoming  the  spasm  of  the  muscles.  On 
the  other  hand,  the  changes  which  the  joint  imdergoes  in  the  course  of  the 
disease,  namely,  loosening  or  destruction  of  the  capsule  and  more  or  less  change 
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in  the  sha|>e  of  the  head  of  the  femur,  make  the  condition.s  different  from  those 
existinj;  in  the  cadavers  on  ivhich  Morosoff  experimented.  Ijanne- 
lonjrue.  by  extension  applied  to  the  diseased  hmb.  obtained  two  inches 
sepnnition  in  the  cadaver  of  a.  child  who  had  suffered  from  hip-joint  disease  for 
five  morilhs  and  hail  died  of  croup. 

To  overcome  the  flcxioji  of  the  fcnmr  it  is  often  sufficient  to  make  the  exten- 
sion with  the  limb  resting  on  the  level  of  the  mattress,  both  the  flexion  and  the 
lordosis  liisapix-arinf;  with  i)erslstent  traction.  With  a  high  degree  of  flexion, 
in  whii'h  it  is  impossible  to  bring  the  limb  to  the  horizontal,  the  extension  is 
applied  with  tlie  limb  placed  nn  an  inclined  plane;  the  latter  is  lowered  from 
time  to  time  until  it  is  nn  longer  neede<l  (Fig.  777).  Tlie  adduction  frequently 
yields  witli  the  Hexion.  Should  if  not.  extension  may  lie  applied  to  the  other 
hmb  as  well,  the  lines  of  traction  being  such  as  widely  to  separate  the  two 
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limbs.  It  may  be  necessarj'  to  make  counter-extension  by  a  perineal  band 
placed  on  the  healthy  side  (V  o  I  k  m  a  n  n). 

The  above  measures  are  successful  in  the  great  majority  of  cases  in  which 
the  flexion  can  be  reduced  to  less  than  a  right  angle  by  the  production  of  a 
compensator)' lordosis.  Incases,  however,  inwhich  the  limb  is  flexed,  say  unlit 
the  thigh  rests  i^ainst  the  anterior  abdominal  wall,  the  application  of  weights 
acting  horizontally  is  impossible, 
and  partial  correction  under  gen- 
eral  anesthesia  is  indicated,  the  limb 
being  brought  down  sufficiently  far 
for  efficient  traction  to  be  made. 
Complete  correction  is  not  justifi- 
able and  may  either  result  in  in- 
flicting grave  damage  on  the  joint 
or  lead  to  a  renewal  of  the  inflam- 
mation. In  case  great  resistance  to 
correction  is  encountered  and  the 
limb  tends  to  spring  back  to  its 
former  position,  a  plaster-of-Paris 
bandage  may  be  applied. 

Portative  fixation  apparatus 
should  be  applied  as  soon  as  the 
deformity  is  overcome  and  the  pain 
abolished.  The  Davis,  Bauer, 
Say  re,  Taylor,  and  Shaffer 
appttratus  have  all  had  their  advo- 
cates. The  Taylor  splint  or 
brace  is  most  frequently  used,  and 
fulfils  the  indications  in  a  practical 
manner  (Fig.  778).  It  is  applied 
with  extension  strips  of  adhesive 
plaster  extending  from  the  upper 
part  of  the  thigh  to  the  malleoli. 
These  are  attached  to  the  straps  on 
the  footpioce  of  the  apparatus.  The 
foot  is  prevented  from  touching  the 
floor  in  walking  by  a  thick  sole 
placed  on  the  shoe  of  the  opposite 
foot.  A  rack-and-pinion  mechanism 
regulates  I  he  length  of  the  brace. 
The  splint  ia  supported  above  by  a 
pelvic  band,  and.  in  walking,  the 
patient  ijears  the  weight  of  the  Ixxly 

on  two  perineal  straps.  In  adjusting  the  brace  the  latter  should  be  length- 
ened sufficiently  to  permit  the  foot  to  swing  clear  of  the  foot-piece  when  the 
patient  bears  the  entire  weight  on  the  disea.sed  side  through  the  medium  of  the 
splint,  the  weight  of  the  body  being  transferred  to  the  brace  through  the  peri- 
neal bands.  Theoretically  extension  is  nia<le;  practically,  however,  the  trac- 
tion i.1  slight,  but  the  fixation  is  most  efficient. 
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The  weight  and  pulley  extension  should  be  kept  up  at  night  by  means 
of  a  slipper,  to  which  the  cord  of  the  weight  may  be  attached.  In  cases  in 
which  the  plaster  causes  irritation  of  the  sldn,  a  closely  fitting  rawhide  bootlet 
made  on  a  plaster  model  of  the  foot  may  be  substituted  for  it.  This  is  only 
a  temporary-  expedient,  however,  since  the  knee-joint  will  suffer  from  too  lonf 
traction  made  from  the  ankle  alone. 

Simple  yet  efficient  forms  of  apparatus  are  those  of  Thomas  (Fig.  779) 
and  J  .  Wo  Iff. 

The  Question  of  Early  Resection. — Up  to  within  the  la-st  decade,  it  was 
taught  that  resection  of  the  hip  was  the  only  operative  procedure  indicated  in 


^ 

^ 

®  r 

^^ 

^ 

^i^ 

770,— Thoh*s'b   Hip 


the  rufhcal  treatment  of  hi|>-joint  disea.se,  and  that   mea-iurcs  nf  drains 
were  of  hut  plight,  if  any,  benefit.     Resection  was  formerly  performed  at  0 

first  iippcaraiice  of  suppuration,  and  even  l>eforc.  At  the  pre-sent  time  if 
bcHor  for  the  surgeon  to  open  the  abscess  freely  and  to  carr>'  pure  carlic 
iickl  thoniughly  to  all  the  liecper  diseased  parts,  permitting  it  to  remain 
(-niiliicl  with  the  latter  for  about  one  minute.     Xinety-five  per  cent  alcohol  . 

I  hen  ai>f)lird.  which  prevents  any  untoward  effect  of  the  carbolic  acid  on  I  -^^ 
tissues.     Should  diseased  bone  be  acres.iible  at  the  time,  this  should  be  removrf=^^ 
with  the  sliitrp  spoon.     If  the  accliihulum  is  diseased,  it  is  better  to  resect  £^ 
once,  in  order  to  accomplish  efficient  drainage.    Should  no  disease<l  bone  \J^ 
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found  and  yet  suppuration  persist,  resection  in  this  comparatively  early  stage 
is  indicated ;  drainage  is  at  the  best  but  defective  without  it,  and  persistent 
suppuration  after  the  above  measures  have  been  applied  usually  indicates 
acetabular  disease,  in  which  the  mortality  is  high  in  spite  of  the  most  radical 
measures. 

In  the  class  of  cases,  fortunately  rare,  in  which  the  early  symptoms  show 
an  unusually  virulent  infection,  with  the  rapid  development  of  tuberculous 
SNTiovitis  and  secondare'  paras}Tiovitis,  with  persistently  increasing  tenderness 
and  swelling  in  spite  of  extension  and  fixation,  and  fever,  general  tuberculous 
infection  is  to  be  feared.  This  can  be  avoided  only  by  early  resection,  which 
should  not  be  delayed. 

Late  Resection  in  Hip- joint  Disease. — As  long  as  the  disease  remains 
a  local  one,  in  the  most  advanced  stages  of  the  disease  and  even  with  abscesses 
diffused  on  the  thigh,  resection  may  still  be  performed,  supplemented  by 
incisions  whenever  needed.  Perforation  and  escape  of  pus  through  the 
softened  base  of  the  acetabulum  into  the  lesser  pelvis  are  always  an 
indication  for  resection.  The  occurrence  of  this  complication  is  to  be  suspected 
in  case  of  edematous  and  hard  infiltration  of  the  connective  tissue  of  the  pelvis, 
and  sensitiveness  as  shown  by  palpation  of  the  inner  wall  of  the  pelvis  from 
above  or  from  the  rectum.  Fistulous  openings  in  the  lower  abdominal  wall 
and  in  the  perineum  also  indicate  this  complication.  While  resection  does  not 
promise  much  in  this  class  of  cases,  yet  it  is  the  only  hope,  and  should  be 
resorted  to.  It  must  be  supplemented  by  other  drainage  incisions  when  neces- 
8ar\'. 

Contraindications  to  Resection. — Resection  is  contraindicated  in  cases 
in  which  complications  are  present  which  in  themselves  are  necessarily  fatal, 
notably  advanced  amyloid  degeneration  of  the  abdominal  organs,  and 
general  tuberculosis.  Commencing  amyloid  degeneration  may  be  still  sus- 
ceptible of  arrest  with  the  removal  of  the  cause,  but  nothing  can  be  expected 
in  cases  in  which  the  spleen  is  enlarged  with  changes  in  the  intestinal  mucous 
membrane,  as  shown  by  chronic  diarrhea.  It  is  worse  than  useless  to  resect 
in  cases  in  which  diffuse  bronchial  catarrh,  chronic  capillary-  bronchitis,  and  high 
evening  temperature  which  is  not  explained  by  the  condition  of  the  joint,  give 
rise  to  a  well-founded  suspicion  of  commencing  general  tuberculosis,  l^ven 
if  the  resection  is  successfully  accomplished,  the  wound  will  refuse  to  heal. 

The  mortality  of  resection  of  the  hip-joint  amounts  to  over  50  per  cent 
(Jacobson).  While  this  seems  high,  it  must  be  remembered  that  it  is 
only  in  the  most  desperate  cases  that  the  operation  is  resorted  to.  On  the 
other  hand,  the  mortality  in  the  same  class  of  cases  without  operation  is  upward 
of  75  per  cent. 

Conditions  Essential  to  Success. — The  following  are  among  the  conditions 
essential  to  success  in  resection  of  the  hip-joint :  (1)  Age.  The  most  favorable 
age  is  from  six  to  fourteen.  After  eighteen  the  operation  should  rarely  be 
performed,  amputation  at  the  hip-joint  taking  its  place  (Jacobson). 
Some  place  the  age  limit  somewhat  earlier  (Wright).  (2)  Absence  of 
amyloid  degeneration.  Amputation  is  to  be  preferred  in  cases  in  which  this 
condition  is  present,  particularly  in  the  kidneys  or  intestines.  (3)  Absence 
of  tuberculous  disease  of  other  parts,  e.  g.,  the  joints  or  lungs.  (4)  The 
complete  removal  of  all  diseased  bone,  as  far  as  possible,  and  the  removal 
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or  curetting  of  all  sinus  tracks.  (5)  Efficient  drainage  and  careful 
asepsis  in  the  after-treatment.  (6)  The  prevention  of  deforming  posi- 
tions during  the  healing  process.  (7)  Early  upright  position  with  some 
form  of  portative  apparatus,  or  the  use  of  crutches.  (8)  Fresh  air  and 
the  administration  of  tonics  and  rich  nourishing  food. 

Contractures  of  the  Hip-joint  and  Their  Treatment.— Contractures  of 
the  hip-joints  are  rare  if  we  exclude  those  which  arise  in  connection  with  hip- 
joint  disease.  These  are  contractures  due  to  psoas  abscess,  to  periarticular 
inflammations  of  different  kinds,  arising  from  the  bullae  mucosae,  muscles,  or 


connective  tiHsue  atx>ut  the  joint.  These  disappear  in  most  instances  with 
the  removal  of  the  cause,  cioatricial  shortening  in  the  involved  tissues  rarely 
followint;.  Paralytic  and  congenital  contractures  are  very  rare  in  this  region. 
I'or  contractures  due  to  hip-joint  disease  the  preventive  treatment  already 
outline<l  is  of  the  greatest  importance.  Delay  in  securing  correction  of  these 
because  of  the  intensity  of  the  inflammation  may  occur  in  some  ca.'ies;  in 
every  case,  however,  the  treatment  from  the  very  commencement  must  be  so 
directed  iis  to  secure  a  proper  position  of  the  limb  in  supporting  the  trunk,  for 
the  rcjison  that,  even  under  an  anesthetic,  contractures  of  the  hip-joint  are 
very  difficult  of  correction.    Tenotomy  of  the  fascia  lata,  sartorius.  etc..  is  use- 


ful in  removinfr  theohslniction  to  correction  as  far  as  the  muscles  are  concern*^ — '- 
but  this  Iciivcs  tlie  portion  of  the  contracture  due  to  articular  and  periarticti-  — 
cicatricial  hand,"  yet  to  Iw  overcome.    The  presence  of  the  latter,  as  well  as  t* 
of  true  ankylosis,  will  rc(]uire  that  subtrochanteric  osteotomy  1^  |)erfon*"^ 
(Figs.  7S()  andTSI). 

In  cases  of  a  iiif:h  ilefrrcc  of  fie\ion  at  the  hip-joint,  there  exists  usunll:*— 
secondary  contracture  at  the  knee-joint.    The  biceps,  the  semimemhri*- 
nsus.  and  tlif  seniitcndino.sus  arc  shortened  consequent  on  the  patient's  efff'     " 
to  hriiig  i!ie  foot  to  the   ground  in  walking  and  to  secure  a  support  for  '*' 
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weight  in  lying.  Correction  of  the  flexion  at  the  hip-joint  will  correct  that  of 
the  knee  to  a  certain  extent,  but  it  may  be  necessary  to  correct  the  latter  by 
tenotomy  at  the  same  time. 

Coxa  Vara. — True  coxa  vara  is  a  non-inflammatorv,  non-traumatic  soften- 
ing  of  the  neck  of  the  femur  occurring  in  young  individuals,  either  accompanied 
or  followed  by  deformation.  The  latter  consists  in  a  bending  downward  of  the 
neck  of  the  femur  until  it  reaches  a  horizontal  line,  the  resulting  deformity 
causing  shortening  of  the  limb.  There  is  also  a  posterior  curve  to  the  femoral 
neck  which  causes  outward  rotation;  rarely  an  anterior  curve  is  present,  in 
which  case  an  inward  rotation  is  observed.  The  structural  pathologic  changes 
are  limited  to  the  neck  of  the  femur.  The  bending  of  the  femoral  neck  is  due 
to  the  weight  of  the  body,  and  the  torsion  of  the  femur  is  caused  by  muscu- 
lar action  and  ligamentous  traction. 

The  etiology  of  the  disease  is  obscure.  By  some  it  is  regarded  as  a  local- 
ized osteomalacia  (Kocher,  Lauenstein).  It  has  also  been  attributed 
to  changes  in  the  architectural  arrangement  of  the  arches  in  the  bone  without 
preNious  softening,  the  neck  giving  way  under  the  superimposed  weight  of  the 
body  (W  h  i  t  m  a  n  ,  S  u  d  e  c  k).  By  others  it  is  considered  as  a  form  of 
arthritis  deformans  (arthritis  deformans  coxae,  Charpentier,  Kir- 
misson).  Haedke  examined  a  specimen  removed  by  resection  and  found 
changes  similar  to  rachitis.  Finally,  a  trophoneurotic  origin  for  the  disease 
has  been  suggested  (S  e  n  n). 

The  symptoms  consist  of  pain  in  the  hip-joint,  radiating  on  the  inner  and 
anterior  surfaces  of  the  thigh  to  the  knee,  and  more  or  less  impairment  of 
function  of  the  joint.  Pressure  on  the  joint  does  not  elicit  tenderness.  Con- 
stitutional disturbances,  fever,  etc.,  are  absent.  A  slight  limp  is  present. 
The  general  health  of  the  patient  is  good.  Examination  in  the  upright  posit  ion 
shows  flattening  of  the  gluteal  region  and  depression  of  the  gluteal  fold.  There 
is  apparent  shortening  due  to  tilting  of  the  pelvis.  The  trochanter  is  elevated 
above  N  6  1  a  t  o  n  '  s  line.  The  actual  shortening  is  proportionate  to  the 
obliquity  of  the  femoral  neck,  and  varies  from  half  an  inch  to  an  inch  and  a 
half.  There  is  adduction  of  the  limb,  due  to  diminution  of  the  angle  of  the  neck 
of  the  femur,  and  outward  rotation  from  posterior  curving  of  the  femoral  neck. 
Exceptionally,  when  the  curve  in  the  neck  is  placed  anteriorly,  the  limb  is 
rotated  inward.  In  extreme  cases  of  posterior  curvature  of  the  femoral  neck 
the  latter  may  be  felt  in  front  at  the  base  of  Scarpa's  triangle.  The  only 
loss  of  function  present  is  due  to  mechanic  obstacles  to  the  movements  of  the 
joint.  Abduction  and  inward  rotation  are  the  movements  most  interfered  with. 
Interference  with  complete  extension  gives  rise  to  lordosis.  The  affection 
may  be  unilateral  or  bilateral.   When  unilateral,  static  scoliosis  may  be  present. 

The  diagnosis  rests  on  the  occurrence  of  the  affection  in  young  adoles- 
cents, pain  in  the  hip  radiating  in  the  direction  of  the  knee-joint,  and  the 
presence  of  adduction  and  outward  rotation  of  the  femur.  The  comparatively 
rapid  advance  of  these  symptoms  is  characteristic  of  the  disease.  The 
affection  is  to  be  differentiated  from  tuberculous  coxitis  by  its  more  abrupt 
onset,  the  absence  of  constitutional  disturbance,  fever,  etc.,  the  usual  spon- 
taneous cessation  of  the  acute  symptoms,  the  absence  of  muscular  rigidity  and 
of  nocturnal  twitchings,  and  of  pain  on  slight  movements  of  the  thigh,  and 
tenderness  over  the  joint.     Muscular  atrophy  is  less  marked  in  coxa  vara  than 
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in  tuberculous  coxitis.  In  coxa  vara  the  shortening  occurs  early  in  the  case; 
in  tuberculous  coxitis  this  is  a  late  manifestation.  The  Rontgen  ray  may  be 
of  service  in  the  differentiation. 

In  traumatic  or  pathologic  separation  of  an  epiphysis  (epiphyseolysis)  a 
history  of  an  injury  is  usually  obtainable. 

The  vital  prognosis  is  favorable.  The  disease  is  self-limited,  and  spontane- 
ous recovery  eventually  takes  place.  The  pain  gradually  disappears,  and 
improvement  is  soon  manifest.  Restoration  of  the  function  of  the  joint  de- 
pends on  the  degree  of  deformation  of  the  femoral  neck. 

The  treatment  during  the  acute  stage  consists  in  rest  in  the  dorsal  recum- 
bent position,  and  weight  and  pulley  extension.  On  the  subsidence  of  the  pain 
the  patient  may  be  allowed  to  go  about  on  crutches,  wearing  a  thick-soled 
shoe  on  the  sound  side.  At  the  termination  of  the  acute  stage,  baths,  massage, 
and  electricity  may  be  useful.  The  range  of  motion  of  the  joint  may  be 
increased  by  forced  motion  under  a  general  anesthetic.  If  the  usefulness  of 
the  limb  is  not  restored  by  these  means,  operative  measures  may  be  resorted 
to.  Of  these,  subtrochanteric  osteotomy  (Hofmeister,  Hoffa),  sub- 
trochanteric resection  (Kocher),  and  intertrochanteric  linear  osteotomy 
(D  e  F  o  r  e  s  t  W  i  1 1  a  r  d)  are  the  most  applicable.  Resection  should  be 
reserved  as  a  last  resort. 


CONGENITAL  DISLOCATION  OF  THE  HIP-JOINT 

This  is  relatively  frequent  among  congenital  dislocations.  It  should  not 
be  confounded  with  traumatic  dislocation  occurring  during  birth.  The  iliac 
<li.sI()cation  is  the  form  most  frequently  observed ;  according  to  T  i  1 1  m  a  n  n  s  . 
the  head  usually  lies  above  the  acetabulum,  but  as  the  result  of  walking  the 
head  moves  backward  on  the  dorsum  of  the  ilium.  These  cases  are  to  be  con- 
sidered essentially  as  of  fetal  malformation.  The  development  of  the  disloca- 
tion is  favored  by  shar[)  flexion  and  extreme  adduction  of  the  femurs  in  the 
fetus.  |)articuliirly  in  the  case  of  an  abnormally  small  uterus  (1)  u  p  u  y  t  r  e  n  , 
Roser).  Too  early  fusion  of  the  three  bones  comprising  the  acetabulum 
has  been  assigned  as  a  cause  (1)  o  1 1  i  n  g  e  r).  Disturbance  of  equilibrium 
of  the  muscles  arising  from  congenital  affections  of  the  central  system  with 
atrophy  of  one  group,  contraction  of  the  remaining  muscles  predominating,  and 
removing  the  head  from  the  acetabulum,  was  believed  by  J  .  G  u  e  r  i  n  to  be 
the  cause.  The  paresis  of  single  groups  of  nmscles  observed  at  the  end  of  the 
first  and  the  beginning  of  the  second  year  probably  arises  secondarily. 
Till  ni  a  n  n  s  ,  in  dissecting  a  case  of  congenital  dislocation  of  the  hip  in  a 
girl  six  months  old,  found  an  abnormal  development  of  the  ligamentum  teres, 
which  filled  the  articular  cavity  so  completely  that  the  head  had  not  sufficient 
room  in  the  shallow  cavity.  The  malformation  is  more  frequently  obser\'ed  in 
fenialos  (Adams).  It  is  more  frequently  single  than  double  (B  o  y  e  r , 
K  1  r  111  i  s  s  o  n  and  others).  The  occurrence  of  breech  deliveries  does  not 
seem  to  have  a  marked  influence  (7  out  of  45  cases). 

Diagnosis  and  Treatment  of  Congenital  Dislocations  of  the  Hip- 
joint. — The  gait  of  the  patient  is  thoroughly  characteristic.  In  cases  of 
(loul)lo  dislocation,  in  consetiuonce  of  an  insufficient  fixation  of  the  head 
of  the  feiiiur,  the  patient  waddles  like  a  duck.     A  tottering  gait  as  the  child 
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b^ns  to  walk  first  attracts  attention.  Lumbar  lordosis  is  present;  the 
muscles  passing  from  the  pelvis  to  the  thigh  are  shortened  and  the  pelvis  is 
inclined  forward  (l'"ig.  782).  Extreme  adduction  of  both  thighs  in  those  cases 
produces  a  "scissor-legs"  malformation  (Ks  march).  In  examining  a 
ease  of  cimgenital  dislocation  of  the  hip  from  behind,  a  characteristic  pro- 
jection is  visible,  which  can  be  identified  by  rotation  as  the  head  of  the  femur. 
This  isfound  toljeal)Ove  NiS  la  ton's  line  even  when  lying  down;  the  distance 
U  increaseil  when  the  patient  stands  erect.  The  glutei  muscles  are  atnipliicd. 
This  atrophy  accounts  in  part  at  least  for  the  waddling  gait ;   these  muscles  are 


unable  to  hold  the  ()elvis  in  a  horizontal  position,  but  allow  it  to  slide  over,  first 
to  one  side  and  then  to  the  other  as  the  iwtient  walks  (T  ren  il  e  1  e  n  b  u  rg). 
The  gluteal  region  is  flattened  in  consequence  of  the  atr(»phy,  and  also  from 
the  a1>srnce  of  the  head  of  the  lione  in  its  normal  location. 

The  prognosis  is  particularly  unfavorable  in  older  children.  I'^cn 
in  younger  children  efTorts  at  cure  are  only  rclativelii'  successful.  Success 
in  avoiding  further  development  of  the  affection  is  usually  all  that  can  I»e 
hoped  for.  In  case  of  females,  should  the  malformation  progrc-w.  the  develo[>- 
ment  of  the  pelvis  is  interfered  with,  narrowing  of  the  exit  of  the  pelvi.-; 
results  and  there  is  a  consequent  bar  to  natural  deliverv-  (C  r  u  v  e  i  I  h  i  e  r). 
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Treatment.— An  effectual  treatment,  even  for  the  arrest  of  the  malfoi^ 
mation.  is  usually  very  difficult.  A  jacket  of  felt  with  silicate  of  soda  and 
shellac  incorporated  in  it,  made  over  a  previously  made  pi aster-of- Paris  model, 
will  improve  the  waddling  gait  (Fig.  783,  Tillmanns).  Schede  and 
Mikulicz  have  also  devised  apparatus  for  this  affection.  Taylor's 
hip-joint  brace  has  been  used,  but  after  a  time  impairment  of  movements  at 
the  knee-joint  follows  its  use.  In  view  of  the  fact  that  the  head  of  the  bone  is 
larger  than  the  socket,  it  is  useless  to  attempt  complete  reduction  by  manip- 
ulation and  extension. 

H  o  f  f  a  and  L  o  r  e  n  z  have  each  devised  an  operation  for  the  radical  cure 
of  congenital  dislocation  of  the  hip-joint  which  has  for  its  object  the  forma- 
tion of  a  new  acetabulum.  After  a  perioateal  flap  is  turned  back,  the  joint  is 
chiseled  out.  The  head  of  the  bone  is  then  placed  in  the  new  hollowed-out 
socket,  Langenbeck's  posterior  incision  for  resection  of  the  hip  is 
employed  by  H  o  f  f  a  .  L  o  r  e  n  z  opens 
the  joint  in  front  by  an  incision  which  is 
carried  directly  downward  from  the  anterior 
superior  spine  of  the  iHum  and  then  inward 
at  the  level  of  the  lesser  trochanter.  Hoffa 
frees  the  head  of  the  Iwne  subperiosteally 
from  all  muscular  insertions  at  the  greater 
and  lesser  trochanter,  so  that  it  can  be  drawn 
down  into  the  region  of  the  acetabulum.  In 
L  o  r  e  n  z  '  s  operation  the  muscular  inser- 
tions at  the  upper  end  of  the  femur  are 
spared.  Reduction  of  the  head  of  the  lx)nc 
into  the  new  socket  is  sometimes  ver>'  diffi- 
cult, owing  to  the  shortening  of  tlie  adductor 
muscles,  aiul  forcible  extension  has  to  be  re- 
peated several  times.  After  reduction  the 
wound  is  sutured,  with  a  sniiill  opening  left 
for  gauze  drainage;  a  plaster-of- Paris  splint  is 
iiu^u>~Ai,Z'\  •il-'iail  TiiV^  applied  and  kept  on  for  three  or  four  weeks. 

I. orenz  hjis  more  recently  employed  a 
bloodless  procedure,  whereby  the  attempt  is  miulc  forcibly  to  bring  the  head 
of  the  femur  to  a  i>i>sition  as  near  as  possible  to  the  site  of  the  normal  acet- 
abulum. All  resisting  structures  are  overstretched  or  torn  by  powerful  man- 
ipuhitivc  elTorts  in  order  In  cffccl  this.  The  limb  is  then  placed  in  a  [x»sition 
ill  which  the  knee  is  flexed  at  a  right  angle  with  the  thigii,  the  thigh  at  right 
angles  with  (he  aljdomeii,  and  the  entire  extremity  is  strongly  abducted  and 
rotated  outward.  The  liiid>  is  maintiiined  in  this  position  for  several  weeks 
by  means  of  ii  plastor-i if- Paris  bandage. 

Inflammatory  or  Pathologic  Spontaneous  Dislocations  of  the  Hi|> 
joint. —Tlic  origin  of  iiifiamiiiatory  dislocations  arising  from  hi[>-joint  disease 
has  already  heen  referrcil  to.  The  capsule  is  usually  loosened  or  destroyed 
thrniLt'h  the  lubcrculou-;  pniccss.  and  the  acetabular  defect  prothicetl  in  the 
same  tnaniu'r.  The  disliicat inn  then  follows  very  gradually;  it  is  sometimes 
cITeeicd   by  a  slight    t rauinutisiii  or  muscular  action,  or  by  simply   turning 
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Another  and  rarer  kind  of  inflammaton^  dislocation  is  sometimes  consequent 
on  a  rapid  and  large  suppurative  effusion  into  the  joint  in  the  course  of  typhoid 
fever,  smallpox,  measles,  scarlet  fever,  diphtheria,  puerperal  fever,  and  pyemia 
(G  ii  t  e  r  bo  c  k).  It  may  also  occur  in  acute  articular  rheumatism  (Ver- 
ne u  i  1).  These  cases  of  distention  dislocation  do  certainly  occur,  the  capsule 
being  forced  open  and  the  head  escaping  by  a  small  amount  of  pressure.  In 
the  great  majority  of  cases,  however,  the  dislocation  takes  place  through 
destruction  of  the  capsule  (destruction  dislocation).  These  dislocations 
occur  in  addition  to  those  following  tuberculous  caries  of  the  hip.  in  connection 
with  the  slipping  fon\ard  of  the  fifth  lumbar  vertebra  in  cases  of  tuberculous 
destruction  of  the  articulation,  the  so-called  spondylolisthesis.  Cases  of 
spontaneous  dislocation  have  been  reported  by  P  i  t  h  a  in  which  no  inflamma- 
tion whatever  existed,  but  in  which  the  limb  occupied  for  a  long  time  a 
position  favoring  dislocation  (position  dislocations). 

Inflammatory  or  pathologic  dislocations  usually  occupy  the  ;x)sition  of 
either  a  sciatic  or  an  iliac  dislocation ;  all  the  symptoms  of  the  corresponding 
traumatic  dislocations  are  present. 

A  pathologic  dislocation  resulting  from  tuberculous  disease  of  the  hijvjoint 
should  always  be  remedied  by  resection.  Dislocations  resulting  from  typhoid 
and  other  infectious  diseases  may  or  may  not  require  resection,  and  reduction 
may  be  attempted.  Typhoid  suppurations  of  joints,  like  those  of  pyemic  and 
septicemic  origin,  are  less  dangerous,  and  sometimes  undergo  sjwntaneous 
resorption.  If  not,  the  joints  may  be  incised.  After  reduction  the  limb  should 
be  put  up  in  plaster-of- Paris  to  overcome  the  tendency  to  redislocation. 
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Fracture  of  the  Shaft  of  the  Femur.— In  civil  life  the  majority  of 
these  fractures  occur  in  the  middle  third  of  the  bone,  (lunshot  injuries  of  the 
shaft  of  the  femur  may  involve  the  important  vessels  and  nerves  in  the 
neighl)orhoo(l.  Fracture  of  the  shaft  of  the  femur  is  quite  rare  in  old  age, 
being  replaced  in  frequency  by  fracture  of  the  neck. 

The  fracture  may  result  from  direct  force,  such  as  crushing  by  a  heavy 
vehicle:  or  by  indirect  force,  such  as  falls  from  a  height,  the  patient  striking 
on  the  feet.  It  rarelv  occurs  from  muscular  action.  The  line  of  fracture  is 
usually  transverse  in  children,  and  in  adults  oblique  from  al)ove  downward 
and  fonvanl.     Where  a  torsion  force  is  applied,  the  fracture  is  very  obliijue. 

Exclusive  of  gunshot  injuries  compound  fracture  of  the  femur  is  of  com- 
paratively infretjuent  occurrence,  particularly  in  the  middle  and  upjx^r  thirds, 
on  account  of  the  presence  of  the  thick  muscular  structures  of  the  thigh.  When 
it  does  occur,  the  upper  fragment  usually  perforates.  This  constitutes  a 
particularly  dangerous  class  of  injuries  on  account  of  extensive  suppurative 
complications  in  the  large  medullary-  canal  and  numerous  muscular  layers  of 
the  thigh. 

Diagnosis. — rncomplicated  fracture  of  the  thigh  is  usually  ea.sy  of  recogni- 
tion. Though  the  thick  overlying  structures  prevent  accurate  palj)ati()n,  yet 
the  deformity  is  generally  marked  and  characteristic,  this  consisting  of  a 
bluntly  angular  outward  bowing  of  the  thigh.     This  is  due  to  the  directicm  of 
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the  force,  which  is  usually  from  within  outward;  it  is  also  favored  by  the 
normal  curve  of  the  bone.  The  action  of  the  adductor  magnus  is  of  but  minor 
importance  in  the  production  of  the  deformity.     In  fractures  approaching  the 


trochanter  minor  the  short  Upper  fragment  is  drawn  forward  and  upward  by 
the  action  of  the  iliopsoas  muscle,  the  heavy  extremity  displacing  the  lower 
fragment  in  a  backward  direction. 

Treatment. — Traction  by  weight  and  pulley  extension  to  retun  the  frag- 


ment.^ in  [Hisition  after  rwluction  ((!  u  r  d  o  n   Bu  e  k)  is  the  most  satisfact* '■ 

method  of  Ireatmont.  This  nuiybe  supplemented  by  a  long  side  splint  witt^  ° 
wilhout  the  niilroad  supjwirt  (I'ifc.  7f>7).  the  foot  of  the  bed  being  raised  "^^j 
counter-ex  I  cnsion.     In  order  U<  prevent  the  patient  from  sinking  in  the  L^^^^' 
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a  number  of  pine  boards  fastened  together,  of  the  length  of  the  mattress,  should 
be  placed  beneath  the  tatter.  Repair  takes  place  more  rapidly  with  this 
method  than  with  the  plaster-of-Paris  fixation  apparatus  on  account  of  the 
fact  that  the  fixation  is  not  so  absolute,  hence  there  is  more  or  less  constant 
irritation  about  the  ends  of  the  fragments,  which  favors  formation  of  callus. 
Hrraly  applied  circular  bandaging  likewise  interferes  somewhat  with  the  blood- 
supply  to  the  parts.  Adults  will  require  from  16  to  18  pounds.  The  hea<l  of 
the  metatarsal  Ixine  of  the  great  toe,  the  inner  edge  of  the  patella,  and  the 
anterior  superior  spine  of  the  ilium  should  be  kept  in  perfect  alignment. 

In  children  excellent  results  are  obtained  by  the  use  of  the  double  side  splint 
(Hamilton.  Fig.  784).  The  opposite  limb  and  the  rest  of  the  body  here 
act  as  a  counter-extending  force.  The  child  may  be  removed  from  the  bed 
when  necessar>-.  The  method  of  suspension  of  the  broken  femur  by  vertical 
extension  (Schede,  Lentze)is  well  borne  by  the  little  patient,  and 
possesses  the  advantage  of  enabling  the  nurse  easily  to  keep  the  parts  free 
from  urine  and  feces  (Fig.  785).     Fracture  of  the  thigh  in  new-bom  children 


Fio.  788. — Pi.AR'im-or-Pjuiia  Bindaoe 


occurring  during  labor  is  best  treated  bj-  immediately  flexing  the  thigh  on  the 
abdomen  and  there  securing  it  by  means  of  flannel  bandages,  supplemented  by 
a  light  plaster-of-Paris  bandage  (Fig.  786). 

Injuries  of  the  Femoral  Artery.— Owing  to  its  situation  the  femoral 
arterj-  is  exposed  to  frequent  injury.  The  majority  of  these  injuries  result 
from  stab  and  gunshot  wounds.  Provisional  control  of  the  bleeding  is  quite 
easily  accomplished  by  direct  pressure,  the  vessel  being  forced  aguinst  the  femur. 

Ligation  of  the  Femoral  Artery. — The  point  of  election  for  the  ligation  of 
this  vessel  is  at  the  apex  of  Scarpa's  space,  below  the  point  of  origin  of  the 
profunda.  The  general  course  of  the  ^'essel  in  this  situation  is  reprcsente<i  by 
a  line  drawn  from  the  anterior  superior  spinous  process  of  the  ilium  to  the 
adductor  tubercle  on  the  inner  condyle  of  the  femur.  It  is  exposed  by  a 
three-inch  incision  commencing  three  inches  below  Poupart's  ligament.  The 
sortorius  muscle  is  exposed  and  identifieil  by  the  direction  of  its  fibers,  and 
retracted  outward.  The  vessel  is  located  in  the  wound  by  its  pukation  as  felt 
by  the  finger,  and  its  sheath  opened  by  a  three-eighths  inch  incision  on  its 
outer  aspect,  the  crural  branch  of  the  genitocrural  nerve  being  avoided.     The 
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aneurism  needle  is  passed  from  within  outward,  care  being  taken  not  to  injure 
or  include  the  femoral  vein,  which  lies  behind  the  artery-  at  this  point. 

The  limb  is  to  be  bandaged  with  cotton  wadding  and  flannel,  kept  elevated, 
and  artificial  heat  applied  after  the  operation  to  avoid  gangrene. 

Wounds  of  the  femoral  vein  possess  a  special  importance  other  than  that 
of  the  loss  of  blood,  on  account  of  gangrene  of  the  extremity  which  may  follow 
the  necessary  ligation.  Lateral  ligation,  or  suture  of  the  vein,  should  be 
practised  whenever  possible. 

Simultaneous  injurj-  of  the  femoral  arter>-  and  vein  maj-  follow  a  stab  wound 
of  the  thigh.  The  hemorrhage  is  usually  arrested  by  pres.<iure.  and  this  pro- 
visional arrest  of  the  bleeding  may  prove  to  be  definite.  In  the  course  of  time, 
however,  owing  to  a  persistent  communication  between  the  vessels  (arterio- 


venous aneurism),  disturbances  of  circulation  in  the  limb  occur,  the  latter 
!h:c()1iu's  cdcrTiatou.-i  and  swollen,  and  a  purring  thrill,  audible  by  the  aid  of 
Ihc  stethoscope  for  a  considerable  distance  from  the  seat  of  the  original  injur,'. 
is  present.  The  treatment  consists  in  ligation  of  the  artery  alwvc  and  l>elow 
the  [Kiint  nf  eonmiunicntion.* 

The  Tumors  and  Lymphatic  Glandular  Swellings  in  the  Region  of 
the  Hip  and  Upper  Portion  of  the  Thigh.— Deep  lipomas  occur  Iwneath 


•In   : 


iiBP  t^mitii;  under  mv  i-UTr  n(  the  Bmoklvn  Hoapitnl  rliis  waf  done,  but. 
(ililisliiiipiit  nf  tlic  <'r)lln(i'rii!  pirpiiLition.  ii  sninll  i>ranch  rominiinicntinR  with 
1,  wliicli  cMiii-  oiT  from  tlif  fi-innr;!!  hptwppli  the  poillt-i  nf  lig.ilion,  and  irliirh 
il  III  (!»■  limp  nf  (he  npcriilioii.  Incretised  U>  sucli  n  size  ns  to  Inid  finnlly  U> 
■  nf  till'  svniptoiiis.  Hoth  iirtpn,-  and  vein  were  nwpcti-d  at  the  point  of 
inn  ai.  ;i  sccfiml  opiTiilioii,  aSU-r  which  the  patient  coniplctely  rocoverwi. 


THE   UPPER   PORTION   OF  THE   THIGH  539 

the  gluteus  maximus.  They  arise  in  the  adipose  tissue  and  sometimes  extend 
through  the  sciatic  notch  and  into  the  lesser  pelvis.  The  internal  portion  is 
drawn  out  without  difficulty  during  the  excision. 

Lymphatic  Glandular  Swellings. — The  lymph-vessels  from  the  genitals 
and  from  the  entire  lower  extremity  empty  into  these  lymph-glands.  Septic 
Ijrmphadenitis  is  also  found  here.  Here  are  also  found  the  buboes  accom- 
panying soft  chancre,  as  well  as  those  of  true  syphilitic  origin.  Tuberculous 
lymphadenitis  and  the  collection  of  cheesy  lymph-glands  known  as  tubercu- 
lous Ijrmphoma,  so  often  observed  in  the  neck,  are  seldom  found  in  the  inguinal 
r^on.  Secondary  foci  of  infection  from  tuberculous  disease  of  the  hip-joint 
and  knee-joint,  and  more  rarely  from  similar  disease  of  the  ankle-joint,  are 
found  here.  If  they  do  not  disappear  after  removal  of  the  primary  focus  of 
infection,  thev  mav  be  removed. 

Leukemic  Ijrmphomas  in  the  groin  are  characterized  by  the  same  symptoms 
as  leukemic  lymphomas  in  the  cervical  region.  Sarcomatous  lymphomas 
are  verv  rare;  thev  are  sometimes  observed  in  metastases  in  sarcoma  of 
adjacent  parts.  Carcinomatous  lymphomas  as  secondary-  infection  follow 
carcinomas  of  the  penis,  scrotum,  \ailva,  and  the  rare  epithelial  carcinomas  of 
the  1^. 

Ljrmphangiomas,  as  well  as  varices  of  the  saphenous  vein  and  cavern- 
ous angiomas,  have  been  observed  in  the  region  of  the  vein.  In  all  tumors  of 
this  region  the  possibility  of  femoral  hernia  in  this  region  should  not  be  lost 
sight  of. 

Sarcomas  are  more  common  in  this  region  than  in  any  other  portion  of  the 
body.  They  usually  spring  from  the  muscles.  They  most  frequently  make 
their  appearance  between  the  thirtieth  and  the  fiftieth  year,  and  are  more 
common  in  women  than  in  men.  They  are  characterized  by  rapid  growth. 
early  penetration  of  the  fascia  lata,  and  appearance  under  the  skin.  Those 
tumors,  appearing  in  this  region,  are  usually  inoperable.  Interilio-abdom- 
inal  amputation  and  interilio-abdominal  disarticulation  (Billroth,  1891  : 
J  a  b  o  u  1  a  y ,  1894)  may  hold  out  some  hope  in  the  future  for  these  desperate 
cases  (see  page  547).  ()f  the  nineteen  patients  operated  on  up  to  the  present 
time,  five  survived  the  operation  (Keen  and  DaCosta). 

Aneurism  of  the  femoral  and  profunda  arteries  has  its  origin  almost 
exclusively  in  injur>'.  Aneurism  from  endarteritis  in  this  region  is  rare.  Care 
must  be  taken  not  to  mistake  the  aneurism  for  an  abscess. 

Primary  sarcoma  of  the  shaft  of  the  femur  is  ver\'  much  rarer  at  the  upper 
than  at  the  lower  end  of  the  femur.  The  disease  can  be  removed  onlv  bv 
amputation  at  the  hip-joint. 

Hydatid  tumors  of  the  soft  parts  of  the  thigh,  particularly  in  the  region  of 
the  adductors  (K  o  n  i  g),  as  well  as  of  the  medullar^-  cavity  of  the  bone,  have 
been  observed  (R  e  c  z  e  y). 

Resection  of  the  Hip- joint.— The  anterior  longitudinal  incisions 
(Lucke,  Schede,  Hueter)  have  the  advantage  of  inflicting  less 
injur>'  on  the  muscles  and  the  blood-supply,  but  they  do  not  give  such  good 
access  as  the  posterior  incisions.  L  ii  c  k  e  and  Schede  make  the  incision 
along  the  inner  border  of  the  sartorius.  H  u  e  t  e  r  *  s  incision  commences  in 
the  center  of  a  line  drawn  from  the  anterior  superior  spinous  process  of  the 
ilium  to  the  point  of  the  trochanter  major,  and  extends  along  the  outer  border 
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of  the  sartorius  muscle  (Kig.  788,  A),  It  paases  between  the  sartorius  on 
one  side  of  the  fascia  lata  and  the  gluteus  medius  on  the  other,  and 
meets  the  fibers  of  the  vastus  extemus  at  its  attachment  at  the  anterior 
surface  of  the  trochanter  major  and  base  of  the  neck  of  the  femur. 
These  fibers  must  be  separated  by  the  knife;  they  are  the  only  muscular 
structures  cut  throughout  the  operation.  The  neck  of  the  femur  is  isolated 
by  blunt  dissection,  care  being  taken  to  avoid  injur\'  to  the  anterior  cir- 
cumflex arterj'.  The  capsule  is  now  opened  and  the  bone  is  divided 
with  the  chisel  or  saw  from  above  and  from  the  outer  side  in  a  downward 
and  inward  direction.  For  simple  removal  of  the  head  of  the  femur,  the 
incisions  of  L  ii  c  k  c  and  S  c  h  e  d  e  suffice  (Fig.  788,  B) ;  if  the  trochanter 
is  to  be  removed  the  operation  ofHueteristobe  preferred. 

The  incisions  of  Langcnbeck 
and  Oilier  are  employed  for  the  pos- 
terior method.  In  Langenbeck's 
operation  (Fig.  789)  the  patient  lies  on 
the  sound  side  with  the  affected  limb 
flexed.  The  incision  is  made  in  the  line 
of  the  femur  from  a  point  two  inches 
above  the  top  of  the  trochanter  to  three 
inches  below  it.  The  muscles  attached 
to  the  great  trochanter  are  freely  diA-ided 
as  close  to  the  Ixine  as  possible.  The 
capsule  is  opened,  if  this  has  not  already 
been  done,  and  the  finger  introduced.  If 
the  di.sease  is  ver>-  extensive,  the  bone  is 
divided  by  the  <J  i  g  I  i  -  H  a  e  r  1  e  I  wire 
saw;  if  possiI)le,  t>etween  the  trochanters. 
The  upper  fragment  is  then  seized  by 
forceps  and  removed,  its  remaining  at- 
tachments, chiefly  along  its  anterior  l)oi^ 
<lcr,  l>eing  sevcre<i.  The  region  of  the 
acetabulum  is  easily  reached  through  this 
incision,  and  disease<i  Ixinc  is  removed  if 
present.  Tiling  commences  I, ang- 
e  n  b  e  c  k  '  s  incision  further  fonvard  on 
the  anterior  border  of  the  trochanter,  and 
then  proceeds  in  a  manner  similar  to 
that  employed  in  (>  1 1  i  e  r  '  s  <)peration.  S  a  y  re  employed  a  curved  inci- 
sion, CKibrucing  the  trochanter  major  in  the  general  direction  of  Langen- 
beck's incision.  Oilier  partly  encircles  the  trochanter  by  a  curved 
incision  in  such  a  manner  that  the  upper  end  of  the  incision  is  alwut  an 
inch  in  front  of  a  longiludiniil  line  drawn  through  the  ape.\  of  the  tn>- 
rliantcr.  \vliiU'  its  lower  extremity  is  the  same  distance  behind  the  same  line. 
The  great  trochanter  may  lie  sawed  off  while  still  attached  to  the  mu-sclcs, 
and  preserved  if  not  diseased.  The  head  and  neck  of  the  femur  are  well 
exposeil  i!i  lliis  incision  for  wliat ever  further  steps  may  be  neces.sar>\  On 
coin])lelion  of  the  operation  the  sawed  off  portion  of  the  trochanter  is 
rcplaeeil  with  its  attached  nmsclcs.    The  posterior  incisions  give  a  better  view 
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of  the  parts  and  offer  besides  better  drainage  facilities,  a  point  which  will  be 
seen  to  have  an  important  bearing  in  the  after-treatment. 

The  amount  of  bone  to  be  removed  in  the  operation  will  depend  on  the 
extent  of  the  disease.  As  a  rule,  resection  below  the  trochanter  is  indicated  in 
late  resection  for  tuberculous  disease.  In  early  resection  simple  decapitation 
may  suffice. 

The  wound  should  not  be  sutured.  The  parts  are  to  be  swabbed  thoroughly 
mth  pure  carbolic  acid,  which  after  a  minute's  contact  is  to  be  neutralized 
with  95  per  cent  alcohol,  and  the  cavity  packed  with  gauze  saturated  wilh 
hydrogen  peroxid  solution.  This  is  to  be  replaced  afterward  with  Peruvian 
balsam  dressings  (Say  re),  equal  parts  of  Peruvian  balsam  and  castor  oil 
(Van  A  r s  d  a  I  e),  or  one 
part  of  ichthyol.  two  parts 
of  Peruvian  balsam,  and 
three  parts  of  castor  oil.  A 
good  a nti tuberculous  mix- 
ture consists  of  equal  parts 
of  hydronaphthol  and  cam- 
phor rubbed  up  together  in 
a  heated  mortar,  to  which 
is  added  a  sufficient  quan- 
tity of  Peruvian  balsam  to 
equal  the  amount  of  syrupy 
liquid  formed.  To  this  mix- 
ture is  added  iodoform  to 
the  extent  of  10  per  cent. 
The  wound  is  to  be  cov- 
ered with  sterile  gauze,  and 
the  whole  corresponding 
ade  of  the  pelvis  is  well 
ATSpped  with  an  abundant 
supply  of  gauze,  covered 
with  non-al)sorbent  cotton. 

The  After  -  treatment 
and  Functional  Results. 
— In  the  after-treatment 
extension  and  abduction 
must  be  made  and  con- 
tinued for  some  time,  particularly  in  children.  The  discharge  is  considerable 
for  the  first  few  days.  To  facilitate  dressing  of  the  parts  without  producing 
pain,  to  enable  the  nurse  to  prevent  fecal  matter  and  urine  from  soiling  the 
dressings,  and  to  relie\'e  pressure  on  the  sacrum  and  prevent  the  development 
of  bed-sores,  the  limbs  should  be  placed  in  the  position  of  vertical  suspension 
sometimes  employed  in  fracture  of  the  femur  in  children,  with  the  limbs 
abducted,  and  the  sacrum  just  free  from  the  surface  of  the  bed.  This 
position  also  greatly  facilitates  the  changing  of  the  dressings,  the  pelvis 
being  elevated  during  this  procedure  by  shortening  the  cord  connecting  the 
foot-piece  to  the  cross-bar  of  the  apparatus  (Fig.  790).  When  the  discharge 
is  less  and  the  patient  can  be  moved  without  great  pain,  extension  in  the 
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horizontal  position  with  abduction  is  to  be  made.  Later  od,  during  the 
period  of  simple  cicatrization.  Taylor's  hip  splint  should  be  worn  in  the 
daytime  and  the  patient  encouraged  to  walk.  Extension  by  weight  and 
pulley  is  to  be  kept  up  at  night.  I'istulous  openings  which  lead  to  tracks  lined 
with  tuberculous  granulations  should  be  frequently  curetted,  treated  with  pure 
carbolic  acid  and  alcohol,  and  packed  with  gauze  saturated  with  one  of  the 
above  mentioned  antituberculoua  medicaments.  These  will  finally  heal  under 
this  treatment  if  all  the  diseased  bone  has  been  removed  at  the  operation. 

The  Functional  Results  of  Resection  of  the  Hip. — These  are  now  con- 
ceded, and  the  value  of  the  operation  is  no  longer  doubted.  In  some  instances 
a  reorganization  of  the  joint  takes  place.     In  others,  the  lesser  trochanter, 


covered  willi  oartiluge,  has  lieen  found  resting  in  the  acetabulum,  thereby 
fonnint;  u  substitute  for  the  head.  There  can  be  no  question  that  resection 
gives  11  l)rtter  limb  than  the  average  result  obtained  without  ofjeration  in  the 
class  (if  cases  in  which  resection  Ik  indicated  according  to  the  rules  here  laid 
down.  If  iho  oiH'ration  is  jwrforniod  lx?fore  it  is  positively  indicated,  it  may  be 
IXTfiirnicil  unnece.'i.sarily ;  the  functional  results  following  cure  by  orthope<iic 
mot  hods  would  certainly  Ix'  Ijettcraw  reganis  the  shortening  and  the  supporting 
slrenctli  nf  tlieliinh.  On  Ihcotlierhaml.  in  those  cases  in  which  the  indications 
for  resection  are  present,  the  lonijcr  it  is  delayed  the  greater  the  mortality,  the 
more  |ir(iTiou[icc<l  the  fiuil-likc  character  of  the  limb.  an<l  the  greater  the  amount 
of  sliortcning.     \\'hen  the  latter  conditions  are  present  to  the  extent  of  a 
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comparatively  useless  limb,  the  result  is  to  be  attributed  to  the  ravages  of  the 
disease  which  required  such  an  extensive  removal  of  bone,  and  not  to  the  opera- 
tion. 

Operative  Treatment  of  Contractures  and  Ankylosis  of  the  Hip.— 
Forcible  correction  (brisement  f orc^)  for  these  conditions  may  be  first  care- 
fully attempted  under  an  anesthetic.  There  is  danger,  however,  of  producing  a 
fracture  of  the  neck  of  the  femur,  or  of  lighting  up  a  new  infiammator>'  process. 
It  should  never  be  attempted  while  fistulas  are  still  present. 

The  operations  devised  for  the  correction  of  these  deformities  are  as  follows: 
(1)  Subcutaneous  or  open  division  of  the  tense  soft  parts.  This  may  in- 
clude the  fascia  lata,  the  iliopsoas  muscle,  and  the  adductors.  These  structures 
may  be  divided  subcutaneously  or  the  skin,  contracted  fascia,  and,  if  necessary, 
the  muscles  may  be  divided  by  a  V-shaped  incision  on  the  anterior  and 
out€r  aspect  of  the  thigh,  the  base  being  at  Poupart's  ligament.  With  the 
deformity  overcome,  the  wound  is  closed  by  sutures  so  as  to  make  a  Y-sha|X5d 
line  of  union  (Winiwarter).  (2)  Intertrochanteric  osteotomy  may 
be  performed  if  division  of  the  soft  parts  fails.  (3)  Section  of  the  neck  of 
the  femur  (Rhea  Barton)  made  through  Say  re's  or  Oilier 's 
posterior  curved  incision  for  rejection  of  the  hip-joint.  (4)  Subcutaneous 
osteotomy  of  the  neck  of  the  femur  (Adams).  (5)  Subtrochanteric 
osteotomy  (V  o  1  k  m  a  n  n).  (6)  Cuneiform  osteotomy  (a)  in  the  neck  of 
the  femur  (R  o  d  g  e  r  s) ;  (b)  below  the  trochanter.  These  latter  are  useful 
operations  and  are  made  through  any  of  the  incisions  for  resection  of  the  hip- 
joint.  (7)  Resection  of  the  hip-joint.  Lauenstein  operated  in  a  case 
of  contracture  of  the  adductor  of  central  origin  by  division  of  the  obturator 
nerve  beneath  the  fascia  of  the  obturator  extemus  muscle  through  a  longi- 
tudinal incision  extending  from  the  spine  of  the  pubis  down  to  the  anterior 
surface  of  the  thigh.  The  deep  dissection  included  division  of  the  fascia  lata, 
exposure  of  the  outer  border  of  the  adductor  longus,  separation  of  the  fibers  of 
the  pectineus,  and  finally  incision  of  the  thin  fascia  of  the  obturator  intern  us. 

Choice  of  Procedure. — If  the  case  is  an  old  one  and  there  is  rigid  con- 
tracture of  the  soft  parts  with  extreme  flexion,  they  should  be  incised  after 
Winiwarter's  method.  Should  this  not  succeed,  the  femur  mav  be 
reached  and  divided  through  the  intertrochanteric  line.  Unless  the  soft 
parts  are  exceedingly  rigid,  however,  it  is  best  to  leave  these  undisturbed  in 
front,  since  the  facilities  for  drainage  are  not  so  good  at  this  jwint,  and  to 
employ  one  of  the  forms  of  osteotomy  through  a  posterior  incision.  If  lx)ny 
bridges  (Ci  a  n  t)  span  the  space  formerly  occupied  by  the  destroyed  heiui  and 
neck  of  the  femur,  an  osteotomy  below  the  trochanter  is  indicated ;  if,  however. 
the  neck  can  be  identified,  simple  section  of  this  will  often  suffice.  If  a  sul>- 
trochanteric  osteotomy  will  suffice,  this  may  be  a  simple  linear  one:  othon^ise 
a  cuneiform  osteotomy  may  be  performed  after  the  soft  parts,  including  the 
periosteum,  are  pushed  to  one  side  for  about  two-thirds  of  the  circumference  of 
the  bone,  and  a  wedge-shaped  piece  of  bone  corresponding  to  the  flexion  and 
adduction  contracture  is  chiseled  out,  at  as  high  a  point  as  possible,  with  gouge 
and  chisel.  If  the  case  is  a  comparatively  recent  one  in  which  the  muscular 
structures  have  been  well  preserved,  and  particularly  if  there  is  some  inflam- 
mation present,  the  portion  of  bone  above  the  line  of  section  should  l)e  removed 
by  gouge  and  chisel,  the  subtrochanteric  osteotomy  being  thus  converted  into 
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a  resection  of  the  head  of  the  femur  (V  o  1  k  m  a  n  n).  Old  ankylosis,  how- 
ever, with  atrophic  muscles  and  numerous  cicatrices  attached  to  the  bone,  are 
best  treated  by  simple  or  cuneiform  osteotomy. 

The  After-treatment. — An  extension  apparatus  and  a  heav^'  weight,  with 
the  thigh  in  abduction,  is  to  be  applied  after  all  of  these  operations,  and  its 
use  continued  until  healing  takes  place.  After  recovery,  to  prevent  recurrence, 
the  patient  should  use  the  weight  and  pulley  extension  at  night  by  means  of  a 
garter,  laced  well  up  on  the  limb. 

Amputation  at  the  Hip. — The  former  high  mortality  was  70  per  cent  in 
486  cases  (Aug.  L  ii  n  i  n  g  ,  1877).  This  included  both  the  traimiatic  and 
the  nontraumatic  cases.  Of  239  cases  in  military  practice,  there  was  a  mor- 
tality of  88  per  cent,  and  in  153  nontraumatic  cases  the  mortality  was  42  per 
cent  (Lossen).  Ash  hurst  gives  64  per  cent  in  633  cases.  These 
statistics  were  collected  in  preaseptic  days  for  the  most  part,  and  before  the 
present  efficient  methods  were  in  use.  Most  of  the  patients  died  from  hem- 
orrhage; a  large  proportion  likewise  were  lost  from  sepsis. 

The  operation  is  indicated  (1)  in  severe  injuries  of  the  thigh  which  do 
not  admit  of  conserv^ative  treatment  and  extend  too  high  to  permit  amputa- 
tion l)elow  the  joint;  (2)  in  sarcoma  in  any  portion  of  the  femur;  (3)  in 
painful  stumps  after  amputation  of  the  thigh;  (4)  in  tuberculous  osteo- 
myelitis of  the  shaft  of  the  femur  in  connection  with  hip-joint  disease, 
and  in  cases  where  the  acetabulum  involvement  is  such  as  to  prevent  drainage 
after  resection ;  also  in  advanced  hip-joint  disease,  particularly  in  patients  over 
eighteen  years  old,  with  amyloid  degeneration  of  the  kidneys  and  intestines 
when  further  delay  in  relieving  the  patient  of  the  cause  of  the  latter  (the 
prolonged  suppuration)  will  prove  fatal. 

The  following  operative  procedures  are  available.  Above  all  things,  the 
circulation  in  the  limb  must  be  under  absolute  control  by  the  emplo^k^ment  of 
prophylactic  hemostasis.  Various  abdominal  tourniquets  have  been  sug- 
gested for  the  purpose,  but  they  have  all  been  discarded.  Mace  wen's 
method  of  compression  of  the  aorta  by  the  fist  of  an  assistant  is  open  to  the 
same  objections  as  the  method  by  the  abdominal  tourniquet,  namely,  that  it 
cuts  off  the  circulation  from  a  large  portion  of  the  body,  and  in  addition 
entails  some  risk  of  possible  injury  to  the  abdominal  organs.  Preliminar}' 
ligation  of  the  femoral  vessels  does  not  render  the  Umb  sufficiently  bloodless. 
M  c  B  u  r  n  e  y  '  s  method  of  compressing  the  iliac  arter\'  tlurough  an  abdominal 
incision  adds  additional  risks  to  the  operation  from  septic  peritonitis,  and  is 
not  adapted  to  emergency  conditions.  The  most  trustworthy  means  at  our 
command  of  controlling  the  hemorrhage  is  elastic  constriction  of  the  base 
of  the  flaps  as  high  as  possible  above  the  lines  of  incision.  The  constric- 
tion is  to  he  made  l)v  means  of  stout  rubber  tubing.  On  account  of  the 
sliape  of  the  thigh,  some  measure  must  be  employed  to  prevent  the 
constricting:  tube  from  slipping.  This  may  be  accomplished  by  the  fol- 
lowing: (1)  By  Trendelenburg's  rod,  which  is  thrust  through  the  thigh 
from  a  point  as  higli  as  i)()ssible  on  its  lateroposterior  border,  pjissing 
in  front  of  the  liijvjoint  and  emerging  close  to  the  perineum.  Klastic 
tubing  is  i)assed  in  repeated  turns  beneath  the  rod  and  across  the  front 
of  the  thigli.  constricting  the  vessels  in  its  course.  Tliis  method  does  not 
shut  off  the  blood  in  the  posterior  portion  of  the  flaps.     (2)  Wyeth's  pins. 
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Tlie  outer  i>in  is  insertal  one  and  a  half  inches  lielow  the  anterior  suiNrioi 
s|nnouii  process  nf  the  ilium,  and  a  Httic  internal  to  it.  anil  einertrcs  just  Iwhiml 
the  trorhantcr.  The  inner  pin  ia  entered  one  inch  bekiw  thr  level  tif  the  pmin. 
internal  to  the  saphenous  o}ienins.  and  comes  out  an  inch  and  a  half  in  front  of 
the  tuberoaity  of  the  ischium.     Theclustic  tubing  is  wound  tightly  aniund  the 


«ift  i«irts  ulHive  the  pins  and  fwunil  by  a  knot  in  fmnt  over  the  vcssi-l:!.  (.'I) 
Sen  II '  s  methcHl  of  pn>liminary  disiiK-atioii  of  the  lieud  ami  ixilation  of  the 
upper  [(oriion  of  the  femur  from  altached  soft  tissues  thnui}:h  an  external 
Rtruipht  iiiciMon.  follnwwi  by  the  passajreof  a  d<iul)led  h'tifith  of  tuliiiiir  ihnui);h 
the  thijih  fnun  side  to  side,  one  of  the  lenptlis  of  tidtinj;  iM'ing  tii'<l  almut  one 
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half  of  the  limb,  the  other  encircling  the  other  half.  Elastic  constriction  of  the 
thigh  below  the  pelvis  until  the  amputation  has  been  completed  and  the  princi- 
pal vessels  have  been  tied  is  then  made.  Should  an  elastic  cord  not  be  available, 
a  cord  made  of  sterile  gauze  may  be  substituted  and  tightened  by  a  lever  of 
some  kind,  as  in  appl\-ing  the  ordinary  Spanish  windlass. 

Should  the  pins  of  W  y  e  t  h  not  be  at  hand,  S  e  n  n  '  s  method  may  be 
employed  with  satisfaction.  Since,  however,  some  blood  must  be  lost  during 
the  preliminan'  dislocation  of  the  head  of  the  femur,  the  method  cannot  claim 
to  be  .so  entirely  a  bloodless  one  as  W  y  e  t  h  '  s  . 

After  the  insertion  of  W  y  e  t  h  '  s  ping  and  the  application  of  the  constrict- 
ing tube,  the  further  steps  of  the  operation  are  as  follows:  The  patient  is  brought 
to  the  lower  end  of  the  table,  with  the  hip  projecting  well  over  the  edge,  and  a 
circular  incision  is  made  six  inches  below  the  constricting  tube  down  to  the  deep 


ibic  pul[>v 


fjLHciii:  this  is  jotnod  by  it  IiHiKitudiniil  incision  over  the  trochanter  major, 
cxleriiliiiK  from  the  cimstrictur  to  tlie  level  of  the  circular  incision  (Fig.  791). 
The  cuff  U  reflected  to  the  levei  of  the  les.ser  trochanter.  The  muscles  are 
cut  at  the  linn  of  the  retracted  cuff,  the  capsule  is  opened  freely,  and  the 
lapiiiou.s  structure.s  of  llie  cotyloid  ligament  are  divide<l  (wsterioriy. 


ThothiKli 


sutured. 

W  v  e  1 
inches  licit 


:ly  flexed  and  jidducted  to  dislocate  the  head  of  the  Iwne, 
the  thish  as  a  lever,  tlio  head  is  pried  out,  the  ligamentum  teres 
nd  the  limb  mnnvetl.  The  vessels  are  now  ligafed,  the  constrictor 
and  the  pins  withdrawn.     Urainage  is  provided  for  and  the  flap 

1  h  makes  a  .second  circular  incision  down  to  the  bone,  six  or  eight 
iwfhe  first,  iind  removes  the  mu.scular  structures  between  to  facilitate 
iii£C  the  dislocation.     Tlii^  is  not  generally  deemed  necessar;-. 
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Interilio-abdominal  amputation  (removal  of  the  entire  lower  extremity, 
including  a  portion  or  all  of  the  ilium)  has  been  employed  in  malignant 
growths  situated  in  the  r^on  of  the  hip  and  upper  portion  of  the  thigh 
(see  page  539)  and  in  those  springing  from  the  ilium.  The  lines  of  incision 
and  formation  of  the  flaps  will  depend  on  the  situation  of  the  tumor.  legation 
of  the  iliac  vessels  of  the  corresponding  side  prior  to  forming  the  flaps  is  not 
advisable  (M  o  r  e  s  t  i  n).  The  horizontal  ramus  of  the  pubic  bone  is  divided 
with  the  G  i  g  1  i  saw,  the  attach- 
ment of  the  rectus  muscle  being 
pre8er\'ed,  the  muscles  attached 
to  the  ilium  divided,  and  the  de- 
scending ramus  of  the  pubic  bone 
sawed  through.  The  ilium  is 
now  divided  with  the  saw  from 
the  crest  to  the  greater  sciatic 
notch  (Keen).  Or  the  division 
may  be  made  through  the  rami 
of  the  pubis  and  ischium  and 
the  sacroiliac  synchondrosis.  The 
E  s  m  a  r  c  h  bandage  -should  be 
appUed  to  the  limb  before  the 
amputation  in  order  to  preserve 
the  blood.  In  uniting  the  mus- 
cle and  skin  flaps  provision  is  to 
be  made  for  drainage. 

Stretching  of  the  Sciatic 
Nwre.— Indications:  Intract- 
able sciatic  neuralgia  (sciatica) 
constitutes  the  principal  indica- 
tion. It  has  been  proposed  also 
to  stretch  the  nerve  in  degenera- 
tive disease  of  the  posterior  col- 
umns of  the  cord  (K  r  1  e  n  - 
m  e  y  e  r)  and  in  the  peripheral 
paralysis  of  spinal  concussion 
(Riedel),  In  the  first  named 
the  improvement  has  proved  but 
temporary-,  and  in  the  second 
further  experience  is  wanting. 

The  method  of  drj-  stretching 
under  an  anesthetic  should  be  first 
employed.    With  the  leg  fully  ex- 

temled  the  thigh  is  flexed  forcibly  upon  the  abdomen.  The  after-treatment  con- 
nsts  of  the  stretching  of  the  none  several  times  daily  by  the  patient  himself, 
bj-  means  of  the  apparatus  shown  in  figure  79U.  In  mild  cases  this  alone  may 
suffice.     I)r>-  stretching  failing,  stretching  by  open  incision  may  be  resorted  to. 

Operation. — The  patient  is  place<l  on  the  opposite  side  or  on  the  abdo- 
men. A  3i  inch  vertical  incision  is  made  two-thinis  of  the  distance  from  the 
lip  of  the  great  trochanter  to  the  tuberosity  of  the  ischium.    The  skin  and 
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fascia  are  divided  and  the  lower  edges  of  the  gluteus  maximus  exposed.  The 
group  of  flexor  muscles  of  the  leg  is  identified  at  their  origin  at  the  tuberosity 
of  the  ischium.  The  nerve  is  found  in  the  acute  angle  which  these  muscles  form 
with  the  lower  edge  of  the  gluteus  maximus;  or  the  fibers  of  the  latter  maybe 
separated  in  their  normal  direction  and  the  nerve  identified  where  it  appears 
below  the  edge  of  the  pyriformis  muscle.  It  is  isolated  and  a  piece  of  gauze 
passed  beneath  it  and  tied  in  a  loop.  The  hook  of  a  spring  balance  is  caught 
in  the  loop  and  the  nerve  stretched  with  about  30  pounds  tension  in  the  adult 
(Fig.  794). 

THE  REGION  OF  THE  KNEE,  KNEE-JOINT,  AND  LOWER  HALF 

OF  THE  THIGH 

Injuries  of  the  Knee-joint. — The  knee-joint  is  more  exposed  to  con- 
tusions than  any  other  of  the  large  joints  of  the  extremities.  This  is  due  to 
the  great  extent  of  its  capsule  and  its  relatively  superficial  situation.  In  addi- 
tion, the  synovial  membrane  is  tightly  stretched  over  the  condyles  when  the 
leg  is  flexed,  its  exposure  to  injury  in  the  presence  of  a  contusing  force  being 
thus  increased.  Under  these  circumstances  its  vessels  are  easily  torn,  and 
hemorrhage  into  the  joint  or  hemarthrosis  results.  Quite  a  large  acciimulation 
of  blood  takes  place  in  the  large  synovial  sac  of  the  joint.  This  hemorrhage 
is  not  an  infrequent  cause  of  hydrarthrosis. 

The  condyles  of  the  femur  are  rarely  the  seat  of  intracapsular  fracture,  the 
thinner  portion  of  the  bone  above  yielding  first.  Transverse  fracture  of  the 
patella  occurs  more  frequently,  and  this  is  likewise  of  necessity  a  source  of 
hemorrhage  into  the  knee-joint.  Separation  of  portions  of  the  articular  sur- 
faces of  the  condyles  may  be  caused  by  blows  from  angular  bodies.  Floating 
or  free  bodies  in  the  joint  are  caused  by  separation  of  the  cartilaginous 
portions. 

So-called  sprains  of  the  knee-joint,  the  force  carr>'ing  the  leg  in  forced 
adduction,  abduction,  flexion,  extension,  or  rotation,  may  result  in  the  tearing 
away  of  portions  of  the  ligamentous  bony  attachments.  These  injuries  are 
really  in  many  instances  intra-articular  fractures  by  avulsion  (I)ittel). 
There  may  be  considerable  hemorrhage  within  the  joint,  the  cavity  of  which 
may  refill  after  puncture  and  aspiration,  the  resulting  hydrarthrosis  in  many 
of  these  cases  of  so-called  traumatic  synovitis  being  really  due  to  a  pre- 
existing hemarthrosis. 

The  infreciueney  of  dislocations  of  the  knee-joint  is  to  be  attributed  to 
the  remarkable  solidity  of  the  ligaments  of  the  joint,  extreme  tension  of 
those  producing  fracture  by  avulsion,  rather  than  rupture  of  the  ligaments 
themselves  (see  page  540). 

Gunshot  Wounds  of  the  Knee= joint. — These  are  very  frequently  ol>ser\ed 
in  military  practice  and  are  not  very  rare  in  civil  life.  In  no  other  joint,  how- 
ever, do  the  bones  themselves  .<^()  frecjuently  escape  injur\'.  the  latter  amounting 
only  to  a  wouiul  of  the  capsule.  The  bullet  may  enter  at  one  lateral  edge  of  the 
piitella,  or  the  site  of  the  alar  lijiaments  (plica  synovialis  patellae,  H  e  n  1  e). 
ami  einerire  at  the  other  edire;  or  it  may  pass  anteroposteriorly  from  the 
liiranieiitum  patellae,  perforating  the  crucial  ligament,  and  issuing  at  the 
])oj^lit('al  space  ((i  .  Si  m  o  n).     The  majority  of  gunshot  wounds  of  the  knee- 
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may  be  found  at  different  points.  It  is  true  that  many  cases  will  recover  with 
practically  no  treatment  whatever;  it  is  equally  true  that  manj'  cases  will  die 
if  not  treated  by  resection  or  amputation,  and  may  perish  in  spite  of  these 
operations.  Of  this,  however,  we  may  be  certain,  namely,  that  while  in  ciril 
life  the  differences  are  not  so  marked,  if  we  compare  the  present  experience 
with  that  of  a  decade  or  two  ago,  in  militarj-  practice  a  vast  improvement  is 
to  be  noted.  This  discrepancy  is  due  to  several  factors,  chief  among  which 
are  the  differences  in  the  arms  employed;  the  fact  that  the  soldier  is  provided 
with  an  antiseptic  first-aid  packet;  and,  finally,  that  the  wounded  man  in  civil 
life  may  fall  into  the  han<]s  of  an  incompetent  person,  coming  under  the  care 
of  a  surgeon  only  when  suppuration  is  well  under 
wa_\',  while  the  wounded  soldier  falls  at  once  into 
the  care  of  an  army  surgeon  whose  training  at 
the  present  day  is  along  the  lines  of  prevention 
of  septic  conditions. 

The  treatment  of  eases  of  gunshot  injuries 
of  the  knee-joint  will  include  (1)  careful  and  com- 
plete antiseptic  cleansing  of  the  surround- 
ings, the  application  of  copious  sterile  or  anti- 
septic dressings,  and  immobilization.  There 
must  be  no  probing.  A  careful  watch  must  be 
kept  for  the  a<lvent  of  suppurative  processes,  aa 
eWnced  by  excessive  pain,  and  chills  followed  by 
alternate  rise  and  fall  of  temperature.  These 
shouUI  be  met  by  incision  and  drainage  of  the 
joint  and  the  removal  of  foreign  bodies,  such  as 
the  bullet,  if  this  has  not  already  escaped,  bits  of 
clothing,  etc.,  and  splintered  portions  of  bone, 
and  even  larger  portions  of  bone  if  these  are 
p-catly  damaged  (primary  atypic  resection). 
(2)  Typic  resection  of  the  knee-joint  may  l)e- 
conio  necessary.  B>'  this  is  tiioant  a  niethotlic 
resection  in  comparition  with  the  last  named.  It 
is  indicated  in  further  development  of  suppur- 
ation and  persistent  high  temperature  despite 
the  niea,sures  already  em|)loypil.  The  re«?ction 
in  this  case  constitutes  an  antiseptic  measure. 
and  under  these  circumstances  is  an  inter- 
uiA.    '  *  "  mediate  operation.     (3)  Amputation  of   the 

femur.  This  is  the  last  resort  in  all  cases  in 
;  conservative  nirasurcs  of  treatment  have  failed  and  in  cjises 
in  which  (lie  i>aticiit  comes  t<i  the  surgeon  too  late  for  any  con,ser\-at ism  except 
that  which  relates  to  life  itself.  The  amputation  here  is  a  secondary-  proced- 
ure. I'iiially,  c:ises  will  occur  in  wiiicli  the  presence  of  extensive  injuries  to  the 
lioues  and  .•^ofi  parts.  ..  i/..  ru|iture  of  the  {xspliteal  artery  and  vein,  and  of 
the  nerve,  will  demand  primary  amputation. 

"  Internal  Derangement  of  the  Knee-joint."— Certain  affections  of  the 
ktice-jnint  luive  been  descrilicil  under  the  somewhat  vague  term  of  "'internal 
derang(?ment."     The  throe  symptoms  which  these  affections  have  in  common 
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forced  backward  by  a  blow  from  in  front.  This  dislocation  may  not  be  com- 
plete. Reduction  is  accomplished  by  distraction  of  the  joint  surfaces  and 
direct  coaptation. 

Lateral  dislocations  occur  from  lateral  inflection  caused  either  by  falling 
on  the  feet,  or  by  sinking  under  a  heavy  weight.  It  may  result  from  the  leg's 
being  caught  and  firmly  held,  the  femur  being  forced  in  either  one  direction 
or  the  other.  The  changed  shape  and  increased  width  of  the  knee-joint,  with 
the  articular  surfaces  in  distorted  positions,  are  characteristic.  The  head  of 
the  tibia  and  that  of  the  patella  are  both  dislocated  in  the  same  direction. 
Reduction  is  effected  by  forced  separation  of  the  joint  surfaces  by  traction, 
and  pressure  made  on  the  joint  ends  in  opposite  directions.  Should  this  fail, 
the  joint  should  be  opened,  when  it  will  probably  be  found  that  the  condyle 
has  passed  through  a  buttonhole-like  slit  in  the  capsule.  By  enlarging  this, 
reduction  may  be  effected  by  simple  adduction  or  abduction  (H  .  B  r  u  n  s). 

Dislocation  of  the  head  of  the  fibula  from  the  head  of  the  tibia  is 
rare.  I  have  observed  three  cases  in  which  the  injury  appeared  to  be  due 
to  excessive  retraction  of  the  biceps. 

Injuries  of  the  Menisci. — These  injuries  constitute  one  of  the  lesions 
in  the  train  of  symptoms  to  which  the  name  **  internal  derangement  of 
the  knee-joint'-  has  been  given  (vide  supra).  Complete  dislocation  of 
a  meniscus,  the  interarticular  cartilage  separating  entirely  from  its  rela- 
tions with  the  tibia  and  femur,  is  scarcely  possible.  Incomplete  dislocation, 
in  which  the  corresponding  portion  of  the  meniscus  leaves  its  normal  position 
between  the  tibia  and  the  femur,  occurs  from  rupture  of  its  attachments  to 
the  capsule.  The  cartilage  itself  may  be  torn  or  ruptured.  As  a  rule,  the 
patient  experiences  a  sudden  pain  when  the  weight  is  thrown  on  one  limb  in 
abduction  and  the  latter  rotated,  and  he  is  temporarily  unable  to  walk.  The 
ruptured  capsular  attachments,  as  a  rule,  are  not  repaired,  and  similar  attacks 
are  liable  to  occur  on  provocation  (habitual  dislocation  of  the  meniscus). 

Injuries  of  the  menisci  or  semilunar  cartilages  usually  result  from  sudden 
twisting:  inovenients  of  the  body  while  the  weight  of  the  latter  forces  the  cor- 
responding foot  firmly  against  the  ground.  Lesions  of  the  semilunar  cartilages 
may  also  result  from  direct  injury,  as  occurred  in  a  case  under  my  care,  in 
which  the  cartilage  was  ruptured. 

The  character  of  the  injury  will  var>'  with  the  amount  of  force  exercised, 
and  with  its  direction.  The  cartilage  may  be  simply  rendered  more  mobile 
by  the  overstretching  of  its  attachments,  or  one  or  another  of  its  connections 
may  be  torn  loose.  It  may  be  the  seat  of  fracture,  either  partial  or  complete, 
the  line  of  separation  running  either  lengthwise  or  crosswise  to  the  cartilage. 

The  internal  semilunar  cartilage  is  more  frequently  displaced  than  the 
external.  This  is  due,  first,  to  the  greater  frequency  with  which  the  weight 
of  the  body  is  thrown  on  the  internal  condyle  when  rotation  of  the  body  is 
performed  during  active  exercise,  as,  for  instance,  in  football  contests  and  games 
of  lawn  tennis;  and,  second,  to  the  fact  that  this  cartilage  describes  only  a  half 
circle  in  shape  and  is  but  indifferently  secured  from  displacement  by  com- 
paratively slight  attachments  to  the  tibia  at  its  anterior  and  posterior  extremi- 
ties, as  compared  with  the  external  semilunar  cartilage. 

Once  the  cartilage  has  been  loosened  or  detached  the  symptoms  may  recur 
on  the  slightest  provocation.  Occasionally,  after  the  first  attack,  the  hemorrhage 
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Dislocations  of  tlie  Patella.— There  are  three  forms  of  dislocation  of  the 
patella,  namely,  lateral  dislocation,  either  outward  or  inward,  vertical  disloca- 
tion, and  rotation  dislocation  (M  a  I  g  a  i  g  n  e).  Vertical  dislocation  is  com- 
paratively rare  (21  out  of  120  published  eases,  S  t  r  e  u  b  e  I). 

Lateral  dislocation  on  the  external  condyle  is  the  most  frequent.  This 
may  be  due  to  the  more  vertical  direction  of  the  inner  portion  of  the  saddle- 
ahape<l  posterior  surface  of  the  bone,  or  to  the  fact  that  the  majority  of  those 
who  suffer  from  this  injurj-  are  the  subjects  of  genu  valgum,  in  whom  the 
projecting  internal  condyle  forms  a  plane  inclined  from  the  inner  to  the  outer 
side,  by  means  of  which  the  [)atella  is  impelled  in  the  out- 
ward direction  {Ma  Igaigne,  Isermeyer).  Hueter 
demonstrated  a  fossa  at  the  external  condyle  which,  to- 
gether with  the  intercondyloid  notch.  recei\'es  the  greater 
portion  of  the  articular  surface  of  the  patella  as  the  knee 
is  flexed.  As  the  knee  is  flexed  after  extension  the  longi- 
tudinal ridge  of  the  patella  adapts  itself  to  this  furrow,  the 
action  of  the  quadriceps  extensor  tending  to  lead  it  to  and 
l)eyond  this  point ;  in  case  of  a  slight  rupture  of  the  capsule, 
the  patella  may  rest  upon  the  external  condyle  (Fig.  797). 
In  vertical  <lisIocation  of  the  patella  (Fig.  798)  the  in- 
ternal or  external  lateral  edge  of  the  patella  lies  in  the 
median  depression  of  the  anterior  surface  of  the  femur  in 
which  the  bone  normally  slides  during  flexion  and  exten- 
sion of  the  knee-joint.  It  is  supported  in  this  position 
by  the  articular  surface  directed  either  outward  or  inward. 
Most  frequcntl\'  the  inner  etlgc  serves  for  the  support, 
probably  becau.se  it  carries  a  small  longitudinal  articular 
facet.  Muscular  action  is  said  to  produce  this  <lislocation 
through  i^ioluted  contractions  of  the  vaj=tus  extemus  or 
tlie  vastus  intemu-s  muscle,  with  the  knee  bent  laterally 
or  rotato<l  with  groat  force.  The  capsule  is  torn  to  a  con- 
si(ier:ib!e  extent. 

Rotation  dislocation  is  probably  a  transitory  form 
from  the  vertical  jmsition  to  that  of  halt  rotation.  The 
joint  facets  mav  be  palpated  through  the  tlghtlv  stretcheil 
skin  (I'ig.  79!))". 

Fin.   7117  — <iiTiv*Bi>  The  diagnosis  of  dislocation  of  the  patella,  particularly 

rTrMj.""""  "*  "^  ^'"^  external  variety,  is  not  difficult.  Reduction  is  u.*u- 
ally  acconiplislipd  by  simply  pushing  the  bone  liack  into 
place.  Hilliculties  are  soitictinics  met  with,  owing  to  the  fact  that  the  Imne 
is  tightly  grasped  by  the  ojieniiig  in  the  capsule.  Ma  Igaigne  recom- 
iiii'nded  drilling  into  the  bone  and  using  the  drill  as  a  lever  lo  manipulate 
tlio  boiic  into  its  pnipcr  piisition.  (laulkc  reports  a  case  in  which  after 
several  liovii-s'  trial  under  an  anesthetic  he  was  able  to  effect  reduction. 
Physiologic  reduction  consists  in  reversing  the  movements  during  which 
the  liislocntion  (iccurrcd,  /.  <:.  flexing  the  knee  firmly  and  rotating  the  patella 
lalcrally,  its  lnriKiludinal  ridsi'  being  thereby  forced  again  into  the  groove  of 
the  cxicriial  nmdyle  and  thence  into  the  intercondyloid  notch. 

Congenital  dislocation  of  the  patella  is  a  very  rare  condition.     It  may 
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be  complete  or  incomplete.    In  the  former  the  dislocation  disappears  on  flexing 
the  knee.     In  the  latter  the  luxation  becomes  complete  when  flexion  is  made. 
In  a  third  group  of  cases  the  patella,  already  apparently  in  complete  disloca- 
tion, is  forced  out  further  on  the  external  condyle  by  flex- 
ing the  knee.    Congenital  dislocation  sometimes  occurs  in 
several    members    of    the   same   family.      Attempts    to 
correct  the  deformity  by  orthopedic  apparatus  are  liable 
to  result  in   arrest  of  development  in  the  parts   under 
restraint. 

Fracture   of    the    Patella.— This    fracture  is  due, 
in  the   majority  of  instances,  to   muscular  contraction, 
particularly  in  attempts  to  save  the  body  from  falling 
backward  by   means  of  the  powerful 
quadriceps  extensor.     The  same  forces 
may  rupture  the  quadriceps  extensor 
or  the  ligamentum  patellae;  with  the 
knee  flexed,   however,   the   patella   is 
forced    against    the   condyles   of   the 
femur,  while  the  trunk.  In  falhnf;  back- 
ward, produces  simultaneously  exten- 
sion  at   the  hip-joint.     The   result   is 
extreme   tension   on  the  extensor  ap- 
paratus, the  patella  being  held  by  its 
unyielding  ligament  so  that  it  rests  on 
I  Vl        its  posterior  vertical  ridge,  this  latter 
■  I         becoming  the  point  on  which  is  exerted 
'  J         the  accumulated  energy  or  strain  of  two 
m         opposing  forces.    In  theattempttosave 

■  the  body  from  falling,  without  the  addi- 

■  tion  of  the  backward  motion  of  the 

■  trunk  and  the  eonsetiuent  extreme  ex- 
tension of  the  hip-joint,  the  contraction      fiq.  7B8.  —  vehtic.l 

I  of  the  powerful  group  of  muscles  con-  {■'i^^V'"'    "" 

i  I  stituting  the  extensor  apparatus  of  the 

E    .3  '*?■  ™'th  the  knee  flexed  and  the  patella  fixed,  will  cause 

m     1  fracture  of  the  latter  to  take  place  (I'ig.  SUO). 

B       a  The  fracture  occurs  sometimes  with  an  audible  sound, 

^^^^^*''  The  limb  becomes  at  once  useless,  and  a  gap,  more  or 
^^^^^^  less  distinct,  is  seen  on  the  anterior  surface  nf  the  knee- 
^B^^^  joint  (I'ig.  801),  The  prepatellar  structures  do  not  give 
^^  way  at  the  same  time,  stretching  at  first  to  their  utmost 

^^TcBNorTH^K'     *"^  then  separating  by  a  tearing  lesion  so  that  irregu- 
.'""■  larly  fringed  margins  are  formed.    These  shreds  of  inelastic 

in«i<^^  ^'  fibrous  tissue,  previously  overstretched  so  as  to  lose  their 
resiliency,  become  entangled  in  the  rough  fractured  sur- 
faces, specially  that  of  the  upper  fragment,  which  becomes  tilted  forward  in  a 
manner  to  present  the  plane  of  its  fractured  surface  to  the  strips  of  torn 
tissue,  while  the  latter  are  still  further  forced  on  the  projecting  spiculae 
by  atmospheric  pressure  (M  a  c  e  w  e  n).     The  bridge  of  aponeurotic  structure 
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on  the  anterior  surface  of  the  patella  does  not  always  give  way;  it  will, 
however,  in  its  relaxed  condition  fall  between  the  fragments  and  prevent 
accurate  coaptation  of  the  fractured  surfaces. 

The  direction  of  the  line  of  fracture  is  usually  transverse,  though  it 
may  t^e  either  vertical  or  oblique.  In  transverse  fractures  the  line  of  fis^re 
is  generally  below  the  center  of  the  bone,  the  lower  fragment  usually  being 
the  smaller.  In  comminuted  fracture  either  of  the  original  fra^^ents  may 
be  again  broken  in  a  longitudinal  or  oblique  direction.  In  vertical  or  longi- 
tudinal fracture  the  bone  parts  in  its  long  diameter.  In  oblique  fracture 
the  line  of  fia.sure  usually  runs  diagonally  from  the  lower  and  outer  to  the 
upper  and  inner  angles  of  the  bone.  It  is  probable  that  in  both  of  the  last 
named,  as  well  as  in  comminuted  fracture,  direct  violence  is  added  to  the 
causes  already  described.  Compound  frac- 
ture  also  results  from  direct  violence. 

In  transverse  fracture  with  the  tearing  of 
the  prepatellar  aponeurotic  structures,  sep- 
aration of  the  fragments  is  marked  and 
constant,  and  disability  complete.  In  longi- 
tudinal and  oblique  fractures  this  separation 
may  be  verj-  slight,  and  scarcely  any  disability 
may  exist.  The  expansions  of  the  vaati  mus- 
cles, which  extend  along  the  sides  of  the  patella, 
as  well  as  the  fibrous  tissues  on  its  anterior 
surface,  escape  the  extensive  injury  found,  as 
a  rule,  after  transverse  fracture. 

Predisposition  to  fracture  of  the  bone 
of  the  opposite  side  is  said  to  follow  trans- 
verse fracture  of  the  patella.  This  has  been 
thought  to  be  due  to  impairment  of  function. 
owing  to  long  ligamentous  union  Ijetween  the 
fragments.  It  occurs,  however,  in  ca-^es  in 
which  l)on\'  union  has  been  obtainctl  by 
Kiu. MM.  -MtcHAViBM  ukTran8vlri,k     suturing  the  fragments. 

Tkr  urnjwJ  -"I'm  ih"  .lirMiiuiiuf  the  Unlon  by  bonc,  except  under  rare  eircum- 

'""-''■•  stances,  up  to  a  comiwrativcly  recent  i»eriod 

wiw  the  exception  rather  than  the  rule.  Liga- 
mentous union  is  mainly  duo  to  the  interposition  of  torn  shre<ls  of  the  fibrous 
iiimnciirotic  structures  constituting  the  floor  of  the  prepatellar  bursa  and  lying 
{)n  the  imlerior  sui-fuce  of  the  bone.  The.se  shreds  become  firmly  embedded  on 
the  surface  (jf  the  fragments  and  prevent  Imny  union.  Excessive  effusion  of 
IdtKid  within  liic  joint  and  wide  separation  due  to  retraction  of  the  iipjwr  frag- 
ments iiiny  lilso  lierome  factiirs  of  more  or  less  importance  in  preventing  union 
liy  Ijime,  and  fa  vciring  ligamentous  union.  In  the  exceptional  instances  in  which 
Jiiiny  lUiLim  lakes  jii:ice  without  iirthrotomy  and  suture  of  either  the  bone  or 
the  caiisulr.  or  liotli.  this  is  jiniliiilily  due  to  the  fact  that  the  prep!itellar 
structures  do  not  l)ecnnic  greatly  ovcrstrelched  before  giving  way. 

In  the  diagnosis  uf  fraciuro  of  the  patella  the  hist<)ry  of  the  accident.  loss 
of  function  of  the  extensor  nius.-les  of  the  leg,  together  with  the  separation  of 
the  fnigments,  arc  prominent  i>oints  in  the  transverse  variety.     Crepitus  is 
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produces  transverse  fracture,  when  this  is  due  to  the  causes  already  enumerated. 
Rupture  of  the  joint  capsule,  particularly  of  that  portion  lying  beneath  the 
tendon  of  the  quadriceps  extensor  (R  i  e  d  e  1),  is  a  complication  which  derives 
its  greatest  importance  from  the  relation  which  it  bears  to  the  operation  of 
inmiediate  suture  of  the  fragments.  The  occurrence  of  severe  contusions 
of  the  soft  parts  in  the  neighborhood  of  the  joint  is  likewise  of  importance  in 
the  same  connection. 

Extreme  and  rapidly  developed  tension  within  the  joint  cavity,  giving  rise 
to  pain,  is  due  to  the  occurrence  of  hemarthrosis.  The  use  of  the  exploring 
aspiniting-needle  will  clear  up  any  doubt  on  this  point.  The  8uper\'ention  of 
extensive  sui)purative  processes  will  always  endanger  the  vitality  of  the  osseous 
structure  through  septic  periostitis  and  ostitis.  Rupture  of  the  capsule  in  the 
recess  beneath  the  (|uadriceps  extensor  muscle  is  to  be  suspected  if  the  effusion 
within  the  joint  disappears  rapidly  after  the  application  of  a  pressure  bandage. 

Treatment  of  Fractures  of  the  Patella. — The  first  indication  is  to  lessen 
as  much  as  possible  the  amount  of  effused  blood  in  the  joint.  The  limb 
should  be  flexed  at  the  hip,  elevated,  put  at  rest  on  a  posterior  splint,  and  an 
ice-bag  applied.  Alternate  elastic  compression  and  massage  have  been  rec- 
ommended (M  e  t  z  g  e  r).  In  the  rare  cases  in  which  the  effusion  in  the  joint 
is  still  large  at  the  end  of  three  days  it  may  be  removed  by  aspiration.  The 
best  site  for  the  puncture  is  on  the  iimer  edge  of  the  patella  at  its  middle. 

Accurate  coaptation  of  the  fragments  in  transverse  fractures  should  be 
the  next  step.  WTien  the  swelling  has  subsided  a  well-padded  posterior  splint, 
or  a  gutter  splint,  is  to  he  applied,  and  the  fragments  approximated  by  strips 
of  adhesive  plaster  so  applied  as  first  to  fix  the  lower  fragment  in  position  and 
then  to  draw  down  tlie  upper  fragment  as  much  as  possible  by  means  of  a  broad 
IJ-sliaped  piece  of  adhesive  plaster,  which  is  laid  above  the  fragment,  with  its 
two  ends  carried  back  of  the  splint  and  below  the  joint  (Fig.  802).  The  entire 
limb  and  splint  are  now  bandaged  by  oblique  turns  of  the  bandage  (Fig.  SOS): 
the  thi<:li  is  flexed  by  raising  the  foot  on  a  pillow  before  the  dressings  are  applied. 

Non-interference,  l)ey()n(l  a  pillow  support  and  evaporating  lotions,  hits 
been  followed  by  good  ligamentous  union  (P  r  i  d  g  i  n  T  e  a  1  e).  A  method 
of  aniliulatory  treatment  in  connection  with  massage  of  the  muscles  of  the 
thigh  and  leg  (.1  .  P  .  Z  u  m  B  u  s  c  h)  has  also  been  recommended. 

Securing  the  Fragments  in  Position  by  Arthrotomy  and  Suture. — 
This  is  the  invariable  indication  in  compound  fractures  of  the  patella  where 
amputation  ciin  be  avoided  (Konig,  Lane).  It  is  likewise  the  ideal 
method  of  treatment  in  simple  transverse  fracture  (Cameron,  1877). 
Its  application  in  individual  cases  will  turn  on  the  surgeon's  knowle<lge  and 
appreciation  of  the  demands  of  a  strict  asepsis.  The  most  brilliant  result  is 
obtained  by  a  properly  conducted  operation  for  fracture  of  the  f)atella:  on 
the  other  hand,  a  most  disastrous  result  may  follow  a  slight  lapse  in  the  aseptic 
tech n if  of  the  attempted  procedure.  A  surgeon  accustomed  to  rigid  aseptic 
precautionary  measures,  with  assistants  tnistworthy  from  the  same  stand- 
point, will  undertake  the  operation  witli  confidence.  As  stated  by  St  im- 
s  o  n  ,  "The  general  practitioner,  and  even  the  occasional  surgecm,  is  not  only 
fully  justified  in  using  a  non-operative  method,  but  ought  to  do  so." 

The  question  of  primary  or  immediate  suture  is  an  important  one.  Rup- 
ture of  the  joint  capsule  other  than  at  the  site  of  the  fracture,  or  extensive 
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cootusion  of  the  soft  parts,  or  both,  serve  as  a  positive  contraindication  to 
priman-  suture.  Rupture  of  the  capsule,  particularly  at  its  upper  recess 
(R  i  e  d  e  I),  permits  ready  infection  of  the  intermuscular  planes  of  connective 
tissue  of  the  thigh;  extensively  contused  soft  parts,  by  lessening  the  local 
\ital  resistance,  invite  the  occurrence  of  septic  processes  from  slight  causes. 
If,  under  the  influence  of  an  elastic  bandage  the  effusion  in  the  joint  rapidly 
disappears,  rupture  of  the  capsule  is  to  be  suspected.  Extensive  contusions 
soon  become  manifest  by  extreme  tenderness  of  the  soft  parts,  ecchjmosis. 


and  infiltration.  The  operation,  under  these  circumstances,  must  thereiore 
be  perfoniied  as  an  intermediate  procedure,  namely,  after  the  lapse  of  ten 
da\s.  or  even  longer,  or  when  the  contusions  have  greatly  improve<l. 

The  technie  of  the  operation  consists  in  exposing  the  fragments  by  a 
laterally  placed  and  slightly  cur\'e<l  vertical  (Fig.  804),  or  a  U'^'^'T*^'  incision 
(Hg.  80.i)  and  tilting  these  so  as  to  clear  the  fracture<l  surfaces  of  shreds  of 
fibmus  tis.sue.  If  the  fragments  can  be  easily  coaptatetl,  simple  suture  of  the 
torn  capsule  and  floor  of  the  prepatellar  bursa  will  suffice  (I'ig.  804,  M).  In 
the  great  majority  of  cases  this  can  be  done.     If  bone  suture  is  absolutely 
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■,  two  holes  are  drilled  in  each  fragment,  the  fragments  approximated 
by  forcing  them  together  by  means  of  a  hooked  retractor  placed  in  each  frag- 
ment, and  sutures  of  kangaroo  tendon  passed  and  secured  by  tying  (Tig. 
805.  B).  The  drill  hole  should  start  near  the  upper  and  lower  Imrders  of  the 
bone  and  pass  in  an  oblique  direction  so  as  to  emerge  on  the  posterior  Ijorder 
at  the  line  of  fracture,  but  should  not  include  the  cartilaginous  covering. 

If.  when  secondaiy  suture  is  attempted  in  old  cases  adhesions  prevent 
approximation   or   hold   the   fragments   in   a   tilted    position,   these   should 
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be  loosened.  Mace  wen  recommended  making  y-shaped  incisions  in  the 
quadriceps  extensor  to  permit  the  upper  fragment  to  be  drawn  down ;  B  e  r  g  - 
mann  transplanted  the  tubercle  of  the  tibia  with  the  attachment  of  the 
ligamentum  ]>atellae  in  an  upward  direction  in  order  to  elevate  the  lower 
fragment.  The  first  of  these  operations  is  an  unjustifiably  mutilating  pro- 
cedure and.  even  when  successful,  the  risks  which  it  occasions  are  not  justified 
by  the  advantages  gained.  If  the  fragments  will  not  come  together  without 
its  aid,  it  is  better  to  obtain  the  best  approximation  possible  without  it.  The 
capsule  is  to  be  sutured,  the  skin  wound  closed,  sterile  dressings  applied,  and 
the  limb  supported  on  a  back  splint  or  a  Volkmann  posterior  putter- 
splint.  In  one  case  in  which  I  resorted  to  Bergmann's  device  of 
upward  transplantation  of  the 
tubercle  of  the  tibia,  the  latter 
was  torn  loose  eighteen  months 
afterward  by  slight  muscular 
effort. 

The  splint  is  to  be  aban- 
doned at  the  end  of  ten  days, 
and,  as  soon  thereafter  as  the 
skin  wound  is  strongly  healed, 
the  patella  should  be  moved 
from  side  to  side  once  or  twice 
daily  to  prevent  the  formation 
of  adhesions  (M  c  B  u  r  n  e  y). 
The  patient  may  walk  about 
in  three  weeks  at  the  most,  the 
limb  being  supported  on  a  back 
splint  while  he  is  up.  This 
should  be  removed  when  he 
liesdown.  Some  pa.esive  move- 
ments may  be  cautiously  at- 
tempted from  time  to  time 
after  the  first  three  weeks; 
these  may  be  increased  as  time 
passes.  To  prevent  refracture 
from  an  accidental  fall,  the 
patient  may  wear  a  "check" 
apparatus  (I'ig.  806). 
The  followiufT  points  must  l>e  lx)me  in  mind:  (1)  The  fingers  of  th« 
operator  should  not  handle  the  parts,  but  all  manipulation  must  be  carried 
out  through  the  medium  of  instruments  which  can  be  sterilized.  (2)  EverA- 
inci.-!ion  must  Ijc  !i  clean  cut;  there  must  l)e no  blunt  dissection.  (3)  Retrac- 
tors must  not  be  allowed  to  bruise  the  parts  retracted.  Blood-clots  in  the 
joint  must  be  wiped  out  with  gauze  jrrnsped  in  forceps;  irrigation  must 
not  be  employed.  (1)  The  drilling  of  the  bone  and  the  use  of  a  metal  suture 
iirc  1(1  1)0  avoided,  if  po.-^siblo.  as  caries  may  result  from  this;  strictly  aseptic 
kangaroo  tendon,  or  chroniicizcrl  catgut,  in  the  majority  of  cases,  will  prove 
an  cllii'lcnt  siilistilutc  for  silver  wire,  and  suture  of  the  capsule  alone  will 
often  suffice  to  maintain  approximation  of  the  fragments.     (5)  The  capsule 
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should  be  sutured  in  any  event,  so  as  to  secure  early  union  at  this  point,  and 
prevent  infection  of  the  joint  should  the  devitalized  soft  parts  exterior  to  the 
joint  become  infected.  (6)  Pressure  of  dressings  on  the  wound  must  be 
avoided;  tight  bandaging  that  presses  the  soft  parts  hard  against  Ihe  patella 
will  lay  the  foundation  for  sepsis  in  already  dexitalized  structures. 

\'ertical  or  oblique  fractures  rarely  give  rise  to  displacement  of  the  frag- 
ments. They  may  be  treated  with  a  posterior  splint  and  the  application  of  a 
bandage  for  about  two  weeks,  when  the  splint  is  to  be  abandoned  and  passive 
movements  combined  with  massage,  to  avoid  ankylosis,  cautiously  commenced. 
In  the  rare  cases  of  fracture  of  this  class  in  which  separation  of  the  fragments 


occurs,  non-oiwrative  methods  should  still  be  pursued,  for  the  reason  that  there 
ii>  no  interposition  of  fibrous  tissue,  as  a  rule,  and  osseous  union  will  take  place. 
Seconda  17  suture  niay  be  applied  subsequently,  if  the  disability  is  sullicienlly 
great  to  demand  it. 

Rupture  of  the  Ligamentum  Patellae.— The  |>atellar  ligunient,  as  well 
as  the  tendon  of  the  quadriceps,  may  l>e  ruptured,  llither  of  those  injuries 
may  result  from  the  same  strain  which,  without  the  giving  way  of  cither  one 
or  the  other  of  these  structures,  gives  rise  to  fracture  of  the  patella.  Cases  in 
which  pieces  of  l)one  are  torn  off  with  the  ligament  or  tendon  and  nilhcro  to  it, 
are  transitory'  forms  of  fracture  of  the  patella.  Rupture  of  the  lipanientum 
patellae  is  the  more  frequent  of  these  accitients.  It  was  des(Tilte<l  h\  M  a  I  - 
VOL.  11—36 
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g  a  i  g  n  e  as  an  upward  dislocation  of  the  patella.  Rupture  of  the  ligament, 
however,  is  the  primiiry  event,  though  the  upward  displacement  is  the  im- 
portant symptom. 

The  tibial  in.'iertion  of  the  ligament,  and  sometimea  a  piece  of  the  tuberosity 
of  the  tibia,  are  broken  off.  The  ligament  rarely  gives  way  at  the  patellar  inser- 
tion. Transverse  separation  in  the  middle  of  the  ligament  is  still  rarer,  and  is 
usually  <lue  to  direct  force.  The  mechanism  is  the  same  as  in  fracture  of  the 
patella.  The  great  majority  of  the  ca-ses  are  due  to  muscular  action.  Rupture 
of  both  patellar  ligaments  has  been  reported  ((J  i  b  s  o  n  ,  H  a  m  i  1 1  o  n).  In 
L  0  s  s  e  n  '  s  case  the  ligament  was  ruptured  by  a  charlatan  in  an  attempt 
to  flex  forcibly  a  knee  ankylosed  in  extension. 

Rupture  of  the  ligament  is  characterized  by  the  upward  displacement  of  the 
patella  at  least  two  fingerbreadths  aljove  the  normal,  the  loss  of  the  promi- 
nence of  the  knee  and  its  replacement  by  a  depres- 
sion in  the  bottom  of  which  may  be  felt,  through 
the  relaxed  skin,  the  joint  end  of  the  femur  and  the 
anterior  edges  of  the  tibia.  The  torn  band  can 
usually  be  felt,  as  well  as  the  space  between  the 
ends,  which  can  be  increased  by  flexing  the  leg.  If 
the  tuberosity  is  broken  off,  the  fragment  can  be 
made  out  as  a  movable  body.  The  presence  of 
extravasation  within  the  joint  depends  on  the  loca- 
tion of  the  rupture.  If  in  the  upper  third,  this  will 
occur;  otherwise  not.  The  disturbances  of  func- 
tion are  the  same  aa  in  fracture  of  the  patella. 

The  diagnosis  is  made  by  the  upward  displace- 
ment of  the  patella  and  its  mobility,  and  the  im- 
possibility of  extending  the  le^:- 

The  treatment  is  that  of  rupture  or  fracture  of 
the  patella,  namely,  in  the  non-operative  treat- 
ment, extension  of  the  leg  and  flexion  of  the  thigh 
on  an  inclined  plane  or  posterior  splint  and  ad- 
hesive plaster  strips  to  draw  the  patella  downward. 
The  operative  treatment  consists  in  suture  by 

Of  TiV.:  I'ATELLA.    ' finc  sllk  or  kangaroo  tendon. 

Rupture  of  the  quadriceps  tendon  is  still 
rarer.  It  lia.s  been  erroneously  called  dislocation  downward  of  the  patella. 
lixcept  when  the  result  of  ilirect  force,  it  is  due  to  sudden  muscular  action. 
usually  an  effort  to  save  one's  self  from  falling  in  making  an  unexpected 
stop.  I'ain  ami  inability  tf>  walk  occur  at  once.  A  groove  appears  just 
aliove  the  upper  edgo  of  the  patella,  and  the  retractetl  stump  can  be  felt. 
There  is  sonic  ex travas.it ion  surrounding  the  place  of  injuri-.  If  the  patient 
attempts  to  extend  (he  log.  some  tension  is  made  laterally  between  the  fitscia  of 
the  i[uadrircj>s  and  the  log.  but  complete  extension  is  impossible.  Flexion 
increases  the  space  between  the  tendinous  stump  and  the  patella.  The 
appearances  arc  characteristic.  The  resilience  of  the  patellar  ligament  impels 
Iho  bone  in  a  dnwiiwanl  direction:  the  release  from  restraint  of  its  up|)er 
margin  permits  this  to  till  forwiird. 

In  the  rare  cases  in  which  the  tendon  alone  is  involved  in  the  rupture  the 
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hemorrhage  may  be  slight,  and  the  point  of  separation  of  the  torn  ends  marked 
by  a  distinct  gap  through  which  can  be  felt  the  joint  surfaces  of  the  femur. 
If,  however,  as  is  usually  the  case,  the  tear  involves  the  accessory  extensors 
(the  vasti  muscles)  together  with  the  joint  capsule,  or  the  muscular  portion 
of  the  rectus  femoris,  the  hemorrhage  is  profuse.  Under  these  circumstances 
the  parts  in  the  neighborhood  of  the  injury  become  swollen  and  the  gap 
between  the  torn  ends  obliterated. 

The  non-operative  treatment  is  the  same  as  for  fracture  of  the  patella,  and 
rupture  of  the  ligamentum  patellae.  The  best  functfonal  results  are  obtained 
bv  suture. 

Operation  of  Suture  of  the  Quadriceps  Extensor  Femoris  Tendon. — 
The  site  of  the  injury  is  exposed  by  a  vertical  incision  extending  from  an 
inch  above  the  rupture  to  the  middle  of  the  patella.  The  edges  are  retracted 
and  the  retracted  tendon  brought  down  and  sutured  by  means  of  fine  silk  to 
the  aponeurotic  structures  at  the  upper  edge  of  the  bone.  The  operation 
wound  is  sutured,  dressed  without  drainage,  and  a  plaster-of- Paris  fixation 
dressing  applied  with  the  limb  elevated.  At  the  end  of  a  month  the  patient 
may  make  cautious  attempts  at  walking  with  the  aid  of  crutches.  Atrophy 
of  the  muscle  should  be  treated  with  massage  and  electricity. 

Fractures  at  the  lower  end  of  the  femur  implicating  the  knee-joint 

occur  from  falls  on  the  flexed  knee,  blows  from  the  kick  of  a  horse,  or  the 
falling  of  a  heavy  body  on  the  condyles.  The  fracture  may  be  T-shaped  or 
Y-shaped,  the  condyles  being  crowded  apart.  Madelung  showed  by 
experiments  on  the  cadaver  that  this  crowding  of  the  condyles  apart  was  the 
effect  of  a  force  applied  against  the  patella.  There  is  hemorrhage  into  the  joint, 
the  function  of  which  is  seriously  threatened,  ankylosis,  genu  valgum,  and 
genu  varum  being  the  common  sequences. 

In  simple  transverse  fractures  within  the  limits  of  the  lower  epiphysis 
the  lower  fragment  is  displaced  backward.  This  occurs  partly  from  the  action 
of  the  force  inflicting  the  injury,  and  partly  from  the  action  of  the  gastrocnemius 
muscle. 

Transverse  separation  at  the  lower  epiphysial  line  is  sometimes 
observed  in  children.  It  occurs  from  the  same  causes  as  those  which 
produce  fracture  of  the  lower  end  of  the  femur  in  adults.  It  sometimes 
results  from  careless  attempts  to  correct  malpositions  of  the  knee-joint  by 
brisement  forc6. 

The  treatment  of  simple  fractures  of  the  knee-joint  and  its  neighborhood 
requires  careful  reduction,  imder  an  anesthetic,  if  necessar>\  and  immobiliza- 
tion for  from  four  to  five  weeks.  The  function  of  the  joint  must  finally  be 
restored  by  passive  and  active  movements,  massage,  etc. 

Injuries  of  the  Soft  Parts  at  the  Knee.— Injuries  of  the  popliteal 
arter>'  and  vein  resemble  those  of  the  femoral  vessels.  Rupture  of  the 
popliteal  vessels  sometimes  occurs  as  the  result  of  forced  movements.  There 
is  usually  some  preceding  change  in  the  walls  of  the  vessels  from  endarteritis 
or  an  aneurism.  Typic  ligation  of  the  popliteal  artery  is  scarcely  ever 
performed,  the  femoral  arter\'  being  tied  by  preference. 

The  prepatellar  bursa  is  exposed  and  liable  to  injury  from  a  blow  as  well  as 
to  inflammator>'  conditions  from  fractures.  Hemorrhage  into  the  bursa  will 
resemble  the  conditions  present  in  chronic  inflammations;    it  occurs  much 
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more  rapidly,  however.    Slight  pressure,  an  ice-bag,  and  massage  will  quickly 
remove  the  hematoma;  a  serous  effusion  will  sometimes  persist. 

Acute  Synovitis  of  the  Knee-joint.— This  has  its  origin  in  such 
injuries  as  contusions,  and  pressure  on  the  capsule  following  intra^articular 
hemorrhages.  These  injuries  are  frequently  produced  by  a  fall  on  the  knee, 
force  applied  from  in  front,  lateral  inflection  with  overstretching  or  rupture  of 
a  lateral  ligament,  usually  the  internal,  and  overexertion  in  walking.  Slight 
serous  synovitis  sometimes  follows  the  first  efforts  at  walking  after  prolonged 
immobilization  of  the  knee,  as,  for  instance,  in  the  treatment  of  hip-joint 
disease  in  which  the  comparatively  rigid  capsule  is  dragged  on  by  forced 
tension  until  isolated  portions  are  torn;  the  irritation  produced  leads  to  serous 
effasion  (V  o  1  k  m  a  n  n). 

Serous  synovitis  is  sometimes  ascribed  to  the  influence  of  cold  and  damp- 
ness, the  so-called  rheumatic  synovitis.  In  this  class  also  belong  the  cases 
of  intermittent  synovitis  in  which  a  periodic  return  of  the  syno\dtis  has  been 
noticed.  It  has  been  supposed  to  bear  some  relation  to  malarial  influences, 
but  this  has  not  been  demonstrated.  Quinin  as  an  antiperiodic  has  been 
found  to  be  useless  in  this  affection. 

In  cases  of  synovitis  the  pain  in  the  joint  is  experienced  at  first  only  on 
movement.  In  traumatic  cases  the  pain  is  most  severe  at  the  point  of  injur}'. 
The  entire  joint  becomes  sensitive,  however,  and  is  hot  and  swollen.  Tliis 
may  amount  only  to  an  obliteration  of  the  furrow  on  each  side  of  the  patella; 
when  considerable,  the  entire  joint  is  increased  in  circumference  and  the  oval 
space  above  the  patella  and  behind  the  quadriceps  extensor  becomes  prominent. 
The  patella  is  lifted  by  the  fluid;  it  ''floats,^'  so  to  speak.  When  driven  back 
against  the  femur  by  a  tapping  movement,  it  strikes  the  latter  with  a  click. 
and  immediatelv  rebounds. 

The  knee  in  mild  cases  with  but  slight  effusion  is  in  the  position  of  extension ; 
in  more  severe  cases  the  presence  of  a  considerable  effusion  in  the  joint  compels 
a  position  of  partial  flexion.  The  affection  is  purely  a  local  one;  there  is  no 
general  rise  of  temperature,  but  local  heat  is  present. 

Acute  serous  synovitis  usually  terminates  in  resolution  and  resorption  of 
the  effusion.  The  patient,  however,  is  liable  to  have  a  recurrence  on  slight 
provocation,  and  this  susceptibility  may  last  for  years.  Suppuration  rarely 
develops,  but  a  chronic  stage  sometimes  results  in  cases  at  first  neglected. 
The  serous  effusion  persists,  though  the  pain  and  sensitiveness  disappear. 
The  effusion  may  even  gradually  increase,  and  a  hydrarthrosis  or  hydrops 
of  the  knee-joint  develop,  which  in  time  may  lead,  through  tension  on  the 
ligaments  and  changes  in  the  synovial  membrane  and  the  articular  cartilages, 
to  distortion  of  the  joint,  producing  a  genu  valgum  or  genu  varum.  Tlie 
synovial  lining  of  the  knee-joint,  more  than  that  of  any  other  joint,  is  specially 
disposed  to  hyperplastic  processes,  and  a  condition  similar  to  that  present  in 
arthritis  deformans  mav  follow  acute  svnovitis. 

Treatment  of  Serosynovitis  of  the  Knee-joint. — Acute  synovitis  should 
be  treated  with  the  application  of  the  ice-bag,  or  ice-cold  compresses,  and 
rest.  Later  the  applications  are  replaced  by  compression  by  means  of  flannel 
or  rubber  l^andaires.  Pressure  of  the  bandages  in  the  popliteal  space  is  to  \yc 
prevented  by  the  aj)plication  of  a  posterior  splint  well  padded  where  it  lies  in 
this  space,  and  the  compressing  bandage  applied  over  the  splint.     When  the 
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tenderness  subsides  the  convalescence  is  hastened  by  massage,  alternated  with 
warm  bathing  and  active  and  passive  movements.  While  fixation  of  the 
inflamed  joint  is  necessary  in  the  conmiencement,  its  usefulness  has  its  limi- 
tations, and  in  the  later  stages,  when  the  fluid  is  undergoing  resorption  moderate 
passive  and  finally  active  movements  are  advantageous;  they  may  favor 
resorption,  and  prevent  ankylosis  from  adhesions  between  the  synovial  folds. 

Chronic  serosynovitis  is  also  best  treated  by  compression.  WTien  the 
effusion  is  but  slight,  massage  is  useful. 

In  cases  of  hydrops  of  the  knee-joint  of  long  standing  in  which  compres- 
sion and  massage  have  no  influence  on  the  effusion,  the  joint  is  to  be  punctured. 
If  a  clear  serous  fluid  is  present,  the  joint  is  to  be  irrigated  with  a  3  per  cent 
solution  of  carbolic  acid;  if  a  serofibrinous  or  ah  opaque  fluid  is  present,  the 
joint  is  to  be  irrigated  with  a  1  :  1000  solution  of  corrosive  sublimate 
(S  c  h  e  d  e).  The  after-treatment  consists  of  the  application  of  compression 
and  fixation  for  fourteen  days,  and  massage  and  passive  movements  after- 
ward. 

Papillary  Synovitis. — This  consists  of  localized  hypertrophies  of  the 
svTiovial  membrane,  with  the  formation  of  so-called  s}Tiovial  fringes.  These 
latter  generally  spring  from  the  synovial  membrane  where  the  latter  joins  the 
cartilages;  exceptionally  there  may  be  papillomatous  growths  extending  over 
the  entire  synovial  surface.  These  fringes  or  papillae  consist  of  fibrous  tissue, 
which,  in  cases  in  which  these  are  long  enough  to  become  pinched  between  the 
articular  surfaces,  are  covered  with  thickened  synovial  membrane.  In  some 
instances  there  is  a  marked  deposit  of  fat  in  the  fringes,  constituting  the 
condition  known  as  **  lipoma  arborescens."  The  affection  is  comparatively 
common  and  is  a  frequent  cause  of  chronic  synovitis.  It  is  not  confined  to  the 
knee-joint,  but  has  been  observed  in  other  joints  as  well.  Its  etiology  is 
extremely  obscure.  By  some  it  has  been  considered  as  dependent  on  the  same 
causes  as  those  from  which  rheumatoid  arthritis  results. 

The  symptoms  of  this  condition  are  occasional  attacks  of  disability, 
accompanied  by  agonizing  pain  and  followed  by  effusion  into  the  joint, 
and  tenderness  on  pressure.  The  attacks  may  occur  without  special  reference 
to  the  kind  of  movement  at  the  time,  and  are  due  to  pinching  of  the  synovial 
fringes  between  the  ends  of  the  bones.  When  the  effusion  is  not  too  great, 
particularly  when  the  fringes  occupy  the  lateral  pouches  of  the  joint,  these  may 
sometimes  be  felt  on  palpation,  a  sensation  of  soft  crepitation  being  conveyeil 
to  the  palpating  finger  as  the  fringes  are  moved  about. 

The  treatment  consists  in  dissecting  away  the  fringes,  particularly  at  the 
points  where  they  may  become  pinched.  The  results  of  this  treatment  are 
promising  where  the  dissection  does  not  involve  a  large  portion  of  the  synovial 
membrane.  The  more  of  this  latter  that  is  removed,  however,  the  more 
disturbance  to  the  function  of  the  joint  follows.  In  cases  of  complete  excision, 
fibrous  ankylosis  results.  This,  however,  in  a  patient  who  is  greatly  crippled 
by  the  presence  of  this  affection,  is  preferable  to  a  condition  involving  both 
disability  and  excessive  pain.  In  some  cases  improvement  has  followed 
evacuation  of  the  effused  fluid  after  an  attack,  and  irrigation  of  the  joint 
ca\ity  with  a  mildly  irritating  fluid,  such  as  a  2.5  per  cent  solution  of  carbolic 
acid  or  a  1  : 2(XX)  solution  of  corrosive  sublimate.  The  fibrinous  effusion 
following  the  irrigation  leads  to  adhesions  and  consequent  fixation  of  the 
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fringes  to  the  surface  of  the  synovial  membrane,  where  less  harm  will  result 
from  their  presence.  A  midway  course  of  clipping  away  the  more  prominent 
fringes,  those  being  selected  which  are  in  a  position  to  become  pinched,  and 
then  irrigating  the  joint  and  instituting  drainage,  is  useful  in  cases  where 
irrigation  alone  has  failed.  The  limb  is  put  up  on  a  posterior  splint  for  ten 
days,  at  the  end  of  which  time  the  drainage-tube  is  removed  permanently,  the 
splint  abandoned,  and  passive  movements  made  to  avoid  adhesions. 

Free  Bodies  in  the  Knee=joint. — A  loose  body  may  be  the  result  of  an 
accident,  a  portion  of  the  articular  cartilage  being  detached  from  the  underlying 
bone.  These  bodies  usually  develop,  however,  from  embr\'onic  cartilage  cells 
in  the  synovial  membrane  and  spring  from  some  projecting  fold  of  the  latter, 
to  which  they  remain  attached  by  a  delicate  threadlike  pedicle  until  some 
accidental  movement  results  in  tearing  them  loose.  It  would  appear  that  they 
continue  to  increase  in  size,  even  after  all  organic  connections  with  the  synoWal 
membrane  have  been  severed. 

The  interference  with  the  function  of  the  joint  varies  according  to  whether 
the  body  has  become  severed  or  is  attached  by  a  long  or  short  pedicle.  When 
entirely  detached,  or  if  the  pedicle  is  sufficiently  long  to  permit  considerable 
range  of  movement,  it  may  become  engaged  between  the  joint  surfaces  and  give 
rise  to  sudden  attacks  of  agonizing  pain  and  loss  of  function.  The  'Mocking" 
of  the  joint  is  complete  for  the  time  being,  and  after  this  has  been  relieved  there 
may  remain  disability  for  a  time,  and  more  or  less  effusion  into  the  joint.  Even 
when  the  pedicle  does  not  become  sufficiently  elongated  to  permit  the  loose 
body  to  be  caught  between  the  joint  surfaces,  there  is  usually  more  or  less 
interference  with  the  movements  of  the  limb  and  effusion  into  the  joint. 

The  treatment  consists  in  removal  of  the  loose  body  by  arthrotomy. 
The  body  should  be  identified  before  the  patient  is  anesthetized,  for  the  reason 
that  it  occasionally  slips  to  the  posterior  portion  of  the  joint  cavity  behind  the 
femur,  in  which  situation  it  will  be  beyond  the  reach  of  the  surgeon  without 
an  unjustifiable  mutilation  of  the  joint.  The  patient  can  usually  identify  and 
fix  it  in  a  position  with  the  finger,  after  which  the  surgeon,  after  a  preliminary* 
infiltration  cocainization  of  the  skin  overlying  the  loose  body,  transfixes  the 
latter  with  a  needle  and  thus  secures  it;  or  the  patient's  sterilized  fingers  may 
be  utilized  to  hold  the  body  securely  while  the  surgeon  removes  it  under  cocain 
anesthesia.  An  incision  is  then  made  directly  on  the  body,  the  capsule 
opened,  and  the  loose  body  extracted  by  means  of  tenaculum  forceps.  If 
the  oj)ening  in  the  capsule  is  larn:e,  it  may  be  sutured  separately  and  the  skin 
wound  closed.  Usually,  however,  a  suture  or  two  in  the  skin  suffices,  or  a 
strip  of  heat -sterilized  adhesive  plaster  will  answer  the  purpose. 

The  joint  sliould  be  subjected  to  passive  movements  as  soon  as  the  wound 
has  liealed,  in  order  to  prevent  tlie  formation  of  adhesions.  If  care  is  taken 
durinpc  the  operation  to  prevent  tlie  entrance  of  blood  into  the  joint,  trouble- 
some adhesions  are  not  likely  to  form. 

Acute  Infections  of  the  Knee=joint.— The  less  severe  forms  of  infec- 
tions of  tlio  knee-joint,  the  catarrhal  svnovitis  of  V  o  1  k  m  a  n  n  .  are  due  to 
metastatic  influences  appearinp;  in  the  course  of  general  affections  and  often 
attacking:  more  than  one  joint,  such  as  acute  rheumatism  or  synovial  polyar- 
thritis; loss  fre(|uently  in  variola,  scarlatina,  typhoid  fever,  diphtheria,  and 
erysipelas  when  this  attacks  the  region  about  the  knee.     Similarly  the  knee- 
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joint  is  attacked  by  syphilis,  usually  the  congenital  form,  and  the  gonococcus 
of  N  e  i  s  s  e  r  (gonorrheal  gonitis).  The  gonococcus  has  been  found  in  the 
pus  from  the  joint  in  these  cases  byPetrone,  Bristow,  Ram- 
mer e  r ,  and  others. 

A  condition  of  abscess  of  the  knee-joint  was  described  by  V  o  1  k  m  a  n  n 
as  occurring  in  children,  attacking  most  frequently  the  knee-joint.  A  phleg- 
monous swelling  of  the  knee-joint  occurs,  which  points  externally.  A  mucopus 
mixed  with  synovial  fluid  is  discharged  on  incision,  and  recovery  takes  place 
with  but  slight  interference,  if  any,  with  the  functions  of  the  joint. 

Ordinary  acute  suppuration  of  the  knee-joint  is  much  more  destructive 
than  the  forms  above  mentioned.  The  infection  invades  the  joint  from 
without  through  the  fissure  of  an  epiphysial  fracture  (see  Ciunshot  Wounds  of 
the  Knee-joint),  or  an  acute  infectious  osteomyelitis,  a  favorite  seat  of  which 
is  the  posterior  portion  of  the  shaft  of  the  femur,  just  above  the  knee.  For- 
tunately this  is  not  of  frequent  occurrence,  for  the  reason  that  the  posterior 
portion  of  the  capsule  does  not  include  the  epiphysial  line  and  the  epiphysial 
cartilage  in  young  subjects  assists  in  checking  the  extension  of  the  inflammation. 
The  fistulous  openings  following  the  discharge  of  the  pus  in  these  cases  are 
situated  at  the  outer  edge  of  the  vastus  extemus,  or  at  the  inner  edge  of  the 
vastus  intemus.  Sequestrotomy,  therefore,  can  be  carried  out  without  invad- 
ing the  knee-joint. 

Acute  suppurative  inflammation  of  the  knee-joint  is  accompanied  by  fever, 
in  this  respect  differing  from  the  serous  form.  The  swelling  develops  rapidly, 
and  the  tenderness  is  greater  from  the  commencement.  The  patient  places 
the  joint  in  a  position  to  give  the  most  ease,  flexing  the  limb  at  the  hip  and 
knee  and  abducting  and  rotating  it. 

Cases  of  suppurative  inflammation  of  the  knee-joint  seldom  recover  without 
impairment  of  function.  Even  in  the  most  favorable  cases  the  adhesions  which 
form  between  the  synovial  folds,  together  with  the  cicatricial  contraction 
of  the  capsule,  terminate  in  impaired  mobility.  In  the  cases  that  recover  the 
severe  forms  of  suppuration  end  in  more  or  less  complete  ankylosis. 

Chronic  Inflammations    of   the    Knee»joint.— Chronic   suppurative 

inflammation  of  the  knee-joint  may  persist  after  acute  suppuration ;  it  is  most 
frequently  due  to  tuberculous  arthritis  attacking  the  joint  as  either  a 
tuberculous  synovitis  or  a  tuberculous  osteomyelitis. 

The  knee-joint  is  more  frequently  attacked  by  tuberculous  disease  than 
any  other  joint  in  the  body.  This  may  be  due  in  part  to  the  large  extent  of 
the  joint  capsule,  in  part  to  the  rapidity  of  growth  in  the  bones  forming  the 
knee-joint,  and  in  great  measure  to  the  exposed  position  of  the  joint  to  injuries, 
particularly  in  the  young.  The  activity  of  the  vascular  apparatus  at  the 
epiphy.sial  line  favors  to  a  great  extent  the  deposit  of  infectious  agents  derived 
from  the  circulation  at  this  point. 

The  disease  is  most  frequently  observed  in  the  male  sex  (62  per  cent  in 
males ;  38  per  cent  in  females ;  W  i  1 1  e  m  e  r  of  Gottingen) .  The  first  decade  of 
life  furnishes  44  per  cent  of  the  cases,  and  the  second  and  third  28  per  cent  each. 
The  affection  originates  in  the  bone  in  about  67  per  cent  of  the  ciuses  (K  o  nig). 
The  osteomyelitic  focus  usually  perforates  into  the  joint;  in  the  rare  cases  in 
which  it  follows  an  extracapsular  course  into  the  soft  parts,  this  takes  place 
from  a  focus  in  the  tibia,  where  the  capsule  incloses  only  the  most  external 
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portion  of  the  epiphysis.  In  the  majority  of  cases,  this  including  more  than 
half  of  those  occurring  in  childhood,  the  affection  begins  as  a  primary 
tuberculous  synovitis,  with  a  later  development  of  destructive  changes 
and  suppuration,  or  as  a  serofibrinous  synovitis  or  tuberculous  hydrops 
articuli  (K  6  n  i  g),  with  miliarj-  tuberculous  deposits  on  the  synovial  surfaces. 
This  form  is  not  always  easy  of  recognition  in  the  commencement.  It  should 
always  be  suspected  in  cases  of  slightly  painful  sjnovial  inflammation  occurring 
in  children. 

Tuberculous  inflammation  of  the  knee-joint  partakes  of  the  usual  char- 
acteristics of  tuberculous  joint  disease  elsewhere.  This  includes  destructive 
lesions  in  the  capsule,  cartilage  and  bones,  periarticular  abscesses  and  fistulas, 
and,  finally,  destruction  of  the  ligamentous  structures;  these  serve  to  establish, 
on  the  basis  of  their  appearance  in  the  knee-joint,  the  typic  clinical  picture 
of  tuberculosis  of  the  joints  in  general. 

The  Clinical  Course  of  Tuberculous  Arthritis  of  the  Knee-joint. — 
The  clinical  course  of  tuberculous  arthritis  of  the  knee-joint  is  essentially  a 
chronic  one  in  the  great  majority  of  cases.  The  onset  of  the  affection  is  ver>^ 
insidious,  as  a  rule,  though  exceptionally  it  may  have  a  more  acute  commence- 
ment. The  patient  may  show  no  symptoms  other  than  a  slight  limp  or  an 
almost  imperceptible  dragging  of  the  limb.  There  is  a  sense  of  fatigue,  and 
some  stiffness  in  the  joint.  The  knee  becomes  gradually  swollen,  and  some 
effusion  may  be  made  out  by  palpation,  particularly  in  children,  in  whom, 
in  the  majority  of  cases,  the  affection  commences  as  a  tuberculous  sxTiovitis 
(K  6  n  i  g).  In  some  cases  the  swelling  is  of  a  more  solid  or  fungous  character 
from  the  commencement,  and  in  almost  all  instances  it  assumes  this  character 
later  on.  The  swelling  is  more  distinct  than  in  other  joints,  for  the  reason 
that  the  capsule  of  the  knee-joint  is  more  superficially  situated,  and  for  the 
greater  part  is  not  covered  by  muscles.  The  skin  assumes  a  tense  and  waxy 
appearance;  there  is  no  discoloration,  hence  the  term  "white  swelling." 
In  this  stage  of  solid  enlargement  of  the  joint  the  pain  on  walking  increases  and 
the  i)atient  is  soon  compelled  to  walk  with  support  or  to  assume  the  recuml)ent 
position.  The  joint  becomes  fixed,  movements  are  impossible,  and  there  is 
conmiencing  flexion  at  the  knee,  which  soon  develops  into  a  contracture  unless 
this  is  prevented  by  proper  fixation  measures.  As  this,  the  second  stage. 
advances,  all  the  symptoms  increa.se  in  severity.  The  swelling  and  pain  become 
greater,  the  fixation  and  contracture  more  pronounced,  and  symptoms  of  sup- 
puration, if  they  are  not  already  present,  make  their  appearance.  There  is 
more  or  less  fever,  loss  of  flesh  and  strength,  failure  of  the  appetite,  and  the 
general  condition  characteristic  of  tuberculosis.  Disorganization  of  the  joint 
juivances,  the  capsule  is  perforated,  periarticular  abscesses  form  and  find 
their  wav  to  the  skin  surface,  and  finallv  fistulas  form.  There  is  a  certain 
noticeable  attitude  of  the  joint  which  occurs,  namely,  a  flexion  contracture. 
accompanied,  in  advanced  cases  and  after  destruction  of  the  ligaments  and 
erosion  of  tlie  bonv  surfaces,  bv  abduction,  rotation  outward,  and  subluxation 
backward  of  the  tibia  (Fig.  SOT). 

Prognosis. — In  tuberculous  osteoarthritis  of  the  knee-joint  the  prognosis 
is  more  unfavorable  than  that  of  any  other  disease  of  the  joints,  in  respect  to 
danger  both  to  life  and  to  function,  not  excepting  the  formerly  much  dreaded 
acute  suppuration  of  the  knee-joint.     Children  who  are  operated  on  for  tuber- 
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culous  caries  only  exceptionally  attain  manhood  or  womanhood,  and  rarel\' 
survive  to  reach  old  age.  B  i  1 1  r  o  t  h  '  a  studies  revealed  a  general  mor- 
tality of  42  per  cent ;  W  i  1 1  e  ra  e  r  ,  a  mortality  of  15  per  cent  in  those  under 
ten  years  of  age,  39  per  cent  in  those  between  ten  and  twenty  years  of  age, 
and  45  per  cent  in  those  above  twentj. 

The  disease  may  terminate  at  any  stage  in  spontaneous  healing,  or  a  cure 
may  result  from  treatment;  on  the  other  hand,  the  affection  may  be  prolonged 
for  years.  Relapse  may  take  place  after  apparent  cure,  even  after  the  lapse 
of  years;  this  is  usually  the  result  of  an  injury.  Death  may  take  place  from 
general  tuberculous  infection,  from  tuberculosis  of  the  lungs  or  of  the  intes- 
tines, from  amyloid  degeneration  of  the  liver  or  kidneys,  from  progressive 
marasmus,  or  from  intercurrent  disease. 

The  Treatment  of  Suppurative  and  Tuberculous  Inflammation  of  the 
Koee-joint. — Suppuration  of  the  knee-joint,  exclusive  of  that  which  occurs 
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in  connection  with  tuberculous  disease,  is  to  be  treated  by  puncture  and  irri- 
gation of  the  joint  with  an  antiseptic  solution.  Should  this  fail  the  joint  is 
to  be  incised  (arthrotomy)  and  methodic  drainage  instituted.  The  first 
incision  is  made  just  in  front  of  the  external  or  the  internal  lateral  ligament, 
with  the  fingers  of  the  left  hand  pressing  the  pus  over  in  this  direction.  The 
incision  is  enlarged  to  about  one  inch  and  a  long  and  slender  forcejis  pas.-ied 
beneath  the  patella  to  a  point  opposite,  on  which  as  a  guide  another  incision  is 
made.  The  tube  is  introduced  by  the  forceps  as  these  are  withdrawn.  The 
upper  recess  beneath  the  quadriceps  is  drained  in  the  same  manner.  These 
methods  of  treatment  refer  particularly  to  the  syphilitic,  gonorrheal,  and 
metastatic  inflammations  of  the  joint,  and  to  those  cases  in  which  the  suppurii- 
tion  is  due  to  acute  suppurative  osteomyelitis  (vide  supm).  fn  the  last- 
mentioned  class  of  cases  even  large  sequestra  of  the  femiu*  and  tibia  may  l)e 
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present  and  extend  into  the  joint  and  yet  not  give  rise  to  the  necesfflty  for 
immediate  resection,  or  amputation  of  the  thigh.  Antiseptic  irrigation  of  the 
joint  with  a  3  to  5  per  cent  solution  of  zinc  chlorid,  a  1  :  1000  solution  of  corro- 
sive sublimate,  a  0.3  to  0.4  solution  of  salicylic  acid,  Thiersch's  solution, 
or  B  ii  r  o  w  '  s  solution  of  acetate  of  alimiinum,  followed  by  drainage,  often 
effects  marked  improvement,  and  in  some  cases  permits  a  subsequent  succeasful 
sequestrotomy.  Total  suppuration  of  the  joint  with  destruction  of  cartilage 
and  erosion  of  bone  is,  in  the  case  of  adults,  a  positive  indication  for  resection. 

Treatment  of  Tuberculous  Arthritis  of  the  Knee. — Both  local  and  con- 
stitutional measures  are  required  in  the  treatment  of  tuberculous  arthritis  of 
the  knee.  The  system  must  be  fortified  in  the  best  possible  manner  for  the 
struggle  against  the  tubercle  bacilli  by  a  general  strengthening  plan  of  treat- 
ment, this  including  the  administration  of  tonics,  guaiacol  carbonate,  crea- 
sote  carbonate,  the  use  of  brine  baths  at  home  and  sea-bathing  when  available, 
residence  in  an  equable  climate  and  in  elevated  health  resorts,  and,  above  all 
things,  an  out-of-door  life,  good  nourishing  food,  and  pure  air. 

The  local  treatment  consists  in  absolute  rest,  the  application  of  plaster-of- 
Paris  splints  to  prevent  contractures,  and  the  injection  of  10  per  cent  steriliied 
iodoform  glycerin.  This  remedy,  in  order  to  be  of  use,  must  be  injected  eariy; 
after  the  occurrence  of  suppuration  it  is  practically  useless. 

In  intra-articular  medication  the  joint  should  be  first  tapped,  its  contents 
evacuated,  and  the  iodoform  glycerin  forced  into  the  joint  cavity  with  a 
suitable  syringe.  In  case  the  joint  contents  consist  of  broken-down  tuberculoas 
products  which  cannot  pass  out  through  the  cannula,  an  incision  is  to  be  made 
on  one  side  of  the  patella  and  the  joint  emptied  and  thoroughly  ciu^tted.  Tbb 
interior  is  then  scoured  with  iodoform  gauze,  the  incision  i^tured,  and  the 
injection  made  (Billroth).  If  pus  has  already  commenced  to  fonn, 
pure  carbolic  acid  may  be  advantageously  substituted  for  the  iodofonn 
glycerin,  carried  to  all  the  recesses  of  the  joint  after  thorough  curetment 
through  a  lateral  opening  made  for  the  purpose,  and  finally  washed  awa^^  with 
95  per  cent  alcohol  (Phelps).  The  joint  is  to  be  drained  by  large  glass  tubes; 
copious  sterile  dressings  are  to  be  applied  and  the  limb  supported  on  a  posterior 
splint. 

When  the  iodoform  glycerin  is  used,  from  two  to  four  drams  are  to  be 
injected  every  two  to  four  weeks,  according  to  the  age  of  the  child  or  the 
idiosyncrasy  of  the  patient.  After  the  injection  the  joint  is  to  be  manipulated 
and  massaged  lightly  in  order  to  distribute  the  fluid  evenly  in  the  joint. 

With  the  occurrence  of  pronounced  symptoms  of  suppuration  the  joint  is 
to  be  opened,  the  pus  evacuated,  and  total  extirpation  of  the  diseased  s^'novial 
membrane  (synovectomy),  together  with  other  diseased  parts  (arthrectomy), 
practised.  The  incision  for  the  operation  should  he  a  transversely  curved 
one  from  condyle  to  condyle,  passing  across  the  patellar  ligament  just  below 
the  lower  edge  of  the  patella  (Fig.  810,  B).  The  flap  turned  back  includes 
the  patella,  and  when  the  knee  is  flexed  good  access  to  the  joint  is  obtained. 
The  entire  synovial  membrane  and  diseased  periarticular  structures  may  now 
be  dissected  away  and  any  diseased  bone  removed  with  the  sharp  spoon 
(erasion).  Care  should  be  taken  not  to  remove  bone  that  is  simply  softened 
from  osteoporosis.  The  hone  should  be  spared  as  much  as  possible,  particu- 
larly in  young  children.     All  exposed  surfaces  are  to  be  swabbed  over  with 
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pure  carbolic  acid,  which  is  allowed  to  remain  in  contact  one  minute,  after 
which  it  is  neutralized  and  washed  away  with  95  per  cent  alcohol.  The  sur- 
rounding skin  should  be  protected  from  contact  with  the  carbolic  acid  by  gauze 
wet  with  alcohol.  The  flap  is  to  be  sutured  except  at  the  angles,  where  large 
rubber  drainage-tubes  emerge.  The  limb  should  be  dressed  in  extension  and 
maintained  in  this  position  in  all  stages  of  the  disease  and  after  any  operative 
procedure. 

Typic  resection  should  be  avoided  in  children  as  far  as  possible.  Tubercu- 
lous foci  in  the  bone  should  be  followed  up  from  the  point  where  they  have 
broken  into  the  joint,  with  the  chisel,  gouge,  or  sharp  spoon.  The  bone  should 
in  this  manner  be  exposed  at  the  site  of  any  erosion  of  the  cartilage.  Bone 
cavities  left  by  the  removal  of  foci  should  be  packed  with  iodoform  gauze. 

Amputation  should  be  performed  only  as  a  last  resort  and  for  the  preser- 
vation of  life. 

Inflammatory  Contractures  of  the  Knee»joint.— Contractures  of  the 
knee-joint  of  inflammatory  origin  are  usually  corrected  without  difficulty  in 
the  initial  stage  of  the  inflammation.  Later  on,  when  broad  bands  of  adhesions 
have  formed,  these  may  require  operative  interference,  should  the  correction 
not  be  effected  by  the  application  of  moderate  manual  force.  The  treatment, 
therefore,  must  be  largely  preventive  {inde  supra).  In  all  cases  of  disease  of 
the  knee-joint  the  position  of  the  joint  must  be  taken  into  careful  consider- 
ation. A  slight  flexion  when  the  healing  process  is  completed  in  cases  of 
anticipated  ankylosis  is  the  most  useful  position  for  walking.  Should  this 
exceed  5  degrees,  it  must  be  corrected  by  bandaging  the  joint  to  a  splint,  or 
by  applying  a  plaster-of-Paris  bandage  after  correction  under  anesthesia. 
In  cases  of  rectangular  flexion,  V  o  1  k  m  a  n  n  employed  a  weight  and  pulley 
extension,  and  vertical  traction  with  the  traction-band  passed  over  the  knee 
and  through  a  hole  in  the  mattress. 

Flexions  at  an  acute  angle,  formerly  corrected  by  brisement  forc^,  are  now, 
as  a  rule,  considered  proper  cases  for  resection.  Trial  may  be  made,  however, 
of  the  careful  application  of  manual  force  after  the  anesthetic  has  been  admin- 
istered before  proceeding  to  the  resection.  The  dangers  of  fracture  of  the 
femur,  and  of  injuries  to  the  contents  of  the  popliteal  space,  must  be  borne  in 
mind. 

Forced  extension,  or  brisement  forc€,  is  to  be  applied  only  under  an 
anesthetic.  If  the  contracture  is  an  old  one,  and  an  attempt  is  to  be  miule  to 
overcome  it  by  manual  force,  the  following  simple  mechanic  points  are  to  l)e 
borne  in  mind : 

Contractures  of  the  knee-joint  following  inflammatory  conditions  are  not 
caused  simply  by  the  shortening  of  the  soft  parts;  only  cicatricial,  muscular. 
and  congenital  contractures  are  caused  in  this  manner.  In  those  having  their 
origin  in  the  joint  itself,  the  arthrogenous  contractures,  there  are  extensive 
adhesions  l)etween  the  articular  surfaces,  the  anterior  as  well  as  the  ix)sterior 
edge  of  the  tibia  being  not  infrequently  adherent  to  the  condyles  of  the  femur 
in  a  malposition.  These  adhesions  at  the  etiges  of  the  articular  surface  are, 
as  a  rule,  more  solid  than  elsewhere,  for  the  retison  that  the  capsule  is  here 
closely  attached  to  the  perisynovial  tissue.  The  granulations  on  the  articular 
surface  following  destruction  of  the  cartilage  l)ec()nie  fused,  and  are  surrounded 
by  the  dense  fibrous  ring  of  the  thickened  capsular  attachments.     If  now  the 


SURGERY  OF  THE   LOWER  EXTRBMITy 


572 

lower  portion  of  the  leg  is  grasped  with  the  right  hand,  the  left  hand  steadying 
the  thigh,  and  the  teg  is  forced  in  the  direction  of  extension,  a  fixed  point  is 
established  at  the  anterior  portion  of  the  attachment,  the  posterior  portion 
being  greatly  stretched.  Should  this  latter  rupture,  the  tibia  moves  on  the 
fixed  point  (I'ig.  808,  IJ).  The  dangers  of  this  mechanism  of  correction  of  the 
flexion  as  they  relate  to  the  vessels  posteriorly  situated,  as  well  as  the  pain 
following  stretching  of  the  ner\'e  structures,  are  apparent  at  a  glance.  The 
weight  of  the  bo<ly  in  walking  tends  to  force  the  femur  down  in  front  of  the 
tibia,  causing  pain  in  locomotion,  and  in  time  this  incomplete  dislocation  may 
become  complete.  In  cases  where  the  posterior  portion  of  the  capsule  refuses 
to  yield  the  solid  head  of  the  tibia  may  be  crushed  into  the  spong_v  joint  end 
of  the  femur  (Fig.  808,  C).  Or  the  crushing  effect  may  be  exercised  on  the  head 
of  the  tibia  as  well.  It  is  prob- 
able that  correction  of  a  contrac- 
ture with  intra-articular  adhe- 
sions is  scarcely  ever  effected 
without  either  subluxation  back- 
ward of  the  tibia  or  a  crush 
fracture  of  the  lower  articular 
extremity  of  the  femur  or  of  the 
head  of  the  tibia. 

If  the  attempt  is  to  be  made 
the  patient  is  placed  on  the  ab- 
domen, tlic  leg  grasped  b>'  the 
sui^eon's  right  hand  just  below 
the  popliteal  space,  the  left 
pressing  on  the  thigh  firmly  at 
its  upper  end.  \\'hile  the  lever- 
age is  slight  when  the  move- 
ment of  extcn.^ion  is  made,  this 
may  be  compensate*!  b>-  leaning 
against  the  leg,  wliile  the  hand 
grasping  the  leg  at  the  popliteal 
space  is  employed  in  forcing  the 
head  of  the  tibia  for%vard  as  the 
correction  proceeds  (I,  a  n  g  e  n- 
bcck).  liesides  overcoming  the  tendency  to  backward  dislocation  of  the 
tibial,  this  method  involves  less  danger  of  rupture  of  the  popliteal  vessels 
(B  ;i  nl  e  I  ('  be  ii).  If,  in  sjiitc  of  the  pressure  forward  on  the  head  of  the 
(ibia  the  latter  is  fdt  to  rise  uiulcr  the  hand  and  tend  to  backward  displace- 
inciil.  then'  is  much  less  risk  in  performing  a  resection  than  in  persistent 
elTorts  til  correct  by  briscinent  force. 

If  Ibcefforl  Id  correct  issuecci 
position  wliile  a  plaster-i if- Paris 
in  tbefriiiit  to  peniiil  inspect  ion  i 
tlcmiuiiis  it.  II"  soziie  i-eeurrcn* 
appaiittus  should  be  made.  It  i 
Paris  drossinjr.  cul  away  in  front 
the  sjiliiit  transversely  l>ehin(i. 
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isful,  the  limb  is  to  be  maintained  in  the  proper 
banilage  is  applieil.  A  fenestra  is  to  be  cut 
lui  the  apphcation  of  an  ice-bag  if  the  reaction 
c  takes  place,  efforts  to  overcome  this  by 
lay  be  sulficient  simply  to  apply  a  plaster-of- 
ti)  correspond  to  the  knee-joint,  and  to  divide 
.■\s  tlie  flexion  is  overcome,  pieces  of  cork  are 
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wedged  into  the  space  between  the  two  halves  of  this  behind  from  time  to  time 
until  correction  is  obtained.  The  efficiency  of  this  apparatus  is  greatly 
enhanced  by  the  use  of  lateral  rods  attached  to  plates  of  perforated  tin  incor- 
porated in  the  plaster  (Billroth,  Fig.  809).  Tenotomy  is  to  be  resorted 
to  only  in  cases  in  which  it  is  plainly  evident  that  the  articular  surfaces  are  free 
and  that  the  flexor  tendons  are  absolutely  and  indubitably  a  bar  to  correction; 
this  is  a  ven.-  rare  circumstance.  The  operation,  therefore,  is  considered  as 
fulfilling  but  few  indications,  in  modem  times,  for  the  reason  that  the  con- 
tracture is  not  essentially  due  to  shortening  caused  by  nutritive  changes  in 
the  flexor  muscles,  but  rather  to  adhesions  of  the  synovial  and  perisyno\ial 
tissues  and  articular  surfaces.  Forcible  extension  under  an  anesthetic  and 
consequent  stretching  of  the  shortened  tendons  are  now  substituted  for 
tenotomy  in  the  majority  of  cases. 

Tenotomy  in  Contractures  of  the  Knee-joint. — The  tendons  to  be 
divided  are  those  of  the  biceps  flexor  cruris  and  the  semi t end inosus  and  semi- 
membranosus. The  biceps,  or  outer  hamstring  tendon,  can  be  very  easily 
made  out  on  the  outer  marpn  of  the  popliteal  space.  The  only  structure  in 
the  neighborhood  likely  to  be  injured  is  the  peroneal  nerve,  which  lies  along 
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its  inner  border.  If  the  open  method  of  division  is  adopted,  the  nerve  may  be 
easily  isolated  and  avoided.  The  inner  hamstring  tendons  requiring  division 
are  those  of  the  semitendinosua  and  semimembranosus.  The  former  is  the 
nearer  of  the  two  to  the  median  line  of  the  limb,  and  is  more  superficially 
situated  than  the  latter.  It  may  be  felt  as  a  distinct  conllike  structure. 
The  tendon  of  the  semimembranosus  hes  just  to  the  side  of  the  internal 
condyle,  thai  of  the  semi  tend  inosus  between  this  and  the  gracilis.  It  is  the 
mo6t  deeply  placed  of  the  hamstring  tendonf ,  and  is  of  large  size. 

The  Operative  Treatment  of  Ankylosis  of  the  Knee-joint.— If  the 
attempt  to  overcome  flexion  at  the  knee-joint  with  firm  fixation  of  the  jnini 
structures,  either  by  bony  or  by  extensive  cartilaginous  attachments  fails, 
operative  measures  must  be  resorted  to. 

Ankylosis  of  the  patella  is  an  occasional  source  of  obstruction  to  correc- 
tion, though  rarely  the  sole  cause.  Maunder  corrected  this  by  introducing 
a  tenotome  at  the  edges  of  the  patella  and  dividing  the  adhesions.  H  u  e  t  e  r 
effected  the  same  object  by  chiseling  the  bone  loose. 

Subcutaneous  linear  osteotomy,  somewhat  after  the  manner  of  M  a  c  - 
e  w  e  n  '  s  procedure  for  the  correction  of  genu  valgum  (see  page  579).  has  been 
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employed  for  ankylosis  of  the  knee-joint  in  flexion.  The  section  is  made  in 
such  a  manner  as  to  weaken  the  bone  transversely  about  three  inches  above  the 
condyles,  after  which  the  correction  ia  made  by  partial  fracture  (L  a  n  f;  e  n  - 
beck),  lor  slight  degrees  of  flexion  this  operation  is  applicable,  but  in  the 
great  majority  of  cases  it  will  be  necessarj'  to  remove  a  wedge-shaped  piece 
from  the  femur  (supracondyloid  cuneiform  osteotomy). 

Cuneiform  Resection  of  the  Knee-joint.— The  method  most  favored 
by  surgeons  at  the  present  day  is  the  removal  of  a  wedge-shaped  piece  of  bone 
from  the  femur  (Rhea  B  a  r  t  o  n)  or  tibia,  or  both  (G  u  r  d  o  n  Buck), 
corres|K)nding  to  the  angle  of  flexion,  after  which  the  bone  surfaces  are  brought 
into  apposition.  The  operation  is  per- 
formed through  the  lower  curved  incision 
extending  from  one  condyle  to  the  other 
(tiWe  infra). 

Resection  of  the  Knee  -  joint.  — 
Tjpic  resection  of  the  knee-joint  has 
been  largely  replaced,  particularly  in 
children,  by  simple  excision  of  the  dis- 
eased synovial  membrane  (synovec- 
tomy). But  it  must  be  said  that,  in 
the  case  of  adults  at  least,  it  is  better 
to  remove  the  joint  surfaces  in  order  lo 
identify  possible  foci  in  the  bone  sub- 
stance, since  it  has  been  shown  that,  with 
the  exception  of  cases  occurring  in  early 
childhood,  in  the  great  majority  of  in- 
stances the  disease  commences  in  the 
bone.  The  surgeon  will  be  justified, 
however,  in  substituting  sjTiovectomy 
with  atypic  resection  for  typic  reeec- 
tion  in  children,  even  if  a  subsequent 
operation  becomes  necessary;  first,  be- 
cause in  at  least  half  of  the  cases  occur- 
ring in  children,  the  disease  commences 
in  the  synovial  membrane,  and,  second, 
for  the  reason  that  injurj'  to  the  efri- 
iuv.«  curvei  mciBKiii.  physial  cartiiagc  in  younger  life  results 

in  disturbances  of  growth  dependent 
tlicrcon.  An  increased  amount  of  care  is  necessary  in  the  after-treatment, 
however,  following  synovectomy,  to  prevent  contracture  from  taking  place. 
as  the  tendency  to  this  is  much  greater  than  after  typic  resection.  The 
abwencc  of  shortening  and  the  possibility  of  securing  some  motion  in 
the  joint  are  to  l)e  phiceii  to  the  credit  of  s\-novectomy. 

The  host  incision  for  reject  inn  of  the  knee-joint  is  that  known  as  the  lower 
curved  incision  through  the  ligamentum  patellae.  The  knee  is  to  be  flexed 
t(i  !i  right  anslf.  The  incision  commences  at  one  condyle,  is  cur\-ed  gently 
(lowiiwjird  and  fonvunl.  crosses  the  front  just  below  the  lower  extremity  of 
the  patella,  and  thence  curves  backward  and  upward  on  the  opposite  side  to 
the  other  condyle  (Tig.  81(1.  B).     Tlie  lateral  portions  of  the  incision  should  be 
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the  origin  and  insertion  of  the  lateral  ligaments, 


liniited  to  the  space  between 
to  avoid  injur.-  to  the 
articular  arteries  (J.  D. 
Bryant).  The  first  cut 
divides  the  skin,  the  patel- 
lar ligament  and  the  cap- 
sule. The  knee  is  forcibly 
flexed  and  both  the  lateral 
liframents  and  the  crucial 
ligaments  are  divided;  the 
curved  flap  containing  the 
patella  is  turned  upward. 
The  joint  is  now  accessible 
in  all  its  parts,  and  the 
capsule  is  dissected  out  in 
loto.  The  upper  prolonga- 
tion of  the  capsule  beneath 
the  quadriceps  extensor, 
and  the  posterior  portion 
in  the  direction  of  the  pop- 
liteal space  must  Ije  care- 
fully excised,  in  effecting 
which  care  must  be  taken 
to  avoid  injur)'  to  the  pop- 
liteal arterj'.  The  operation  thus  far  described  is  that  of  simple  synovectomv-. 
The  further  steps  of  the  o|)eration 
will  depend  on  circumstances. 

Typic  resection  consists  in  the 
removal  of  both  articular  surfaces, 
i.  c,  the  femur  and  the  tibia  (Fig. 
812).  The  patella  is  likewise  re- 
moved, though  it  maj'  not  be  dis- 
eased, since  its  hard  surface  be- 
neath the  flap  will  endanger  the 
vitality  of  the  latter  in  ca.se  it 
becomes  needful  to  ban<lage  the 
parts  rather  tightly  afterward  in 
order  to  arrest  oozing,  a  necessity 
which  frequently  arises.  Its  reten- 
tion adds  nothing  to  the  usefulness 
of  the  limb  in  typic  resection.  The 
sawed  surfaces  are  to  !»e  critically 
examined  for  traces  of  tuberculous 
foci  and  all  suspicious  portions  are 
to  be  scooped  out  with  the  V  o  I  k- 
mann  sharp  spoon.  Simple -soft- 
ening from  rarefying  ostitis  in  the 
neighborhood  of  foci  does  not  re- 
quire removal.    The  cavities  remaining  after  the  tuberculous  foci  are  curetted 
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out  should  be  packed  with  iodoform  gauze  with  the  ends  projecting  at  the 
angles.  In  order  to  lead  these  strips  out  from  the  cavities  in  the  bone  and 
at  the  same  time  to  permit  their  ready  removal,  a  groove  should  be  chiseled 
out  of  the  cortical  substance  at  each  lateral  edge  of  the  sawed  surface  of  the 
femur,  through  which  the  strips  are  passed.  The  sawed  surfaces  are  to  be 
accurately  approximated  in  order  to  secure  bony  union  of  their  surfaces 
(synostosis),  and  the  external  wound  closed  with  interrupted  sutures.  No 
sutures,  pegs,  or  nails  are  necessar>'  to  secure  the  bones  in  apposition ;  these 
are  liable  to  induce  caries  by  their  presence.  The  parts  are  supported  with 
copious  dressings  of  gauze  and  a  Volkmann   posterior  splint. 

The  upper  curved  incision  of  H  a  h  n  (Fig.  810,  A)  is  the  reverse  of  the 
one  just  described.  It  passes  from  one  condyle  to  the  other  and  embraces  the 
tendon  of  the  (juadriceps  just  above  the  patella.  It  gives  excellent  access  to 
the  joint,  particularly  at  its  upper  recess.  After  the  joint  is  opened  the  flap 
is  reflected  downward. 

In  ver>^  rare  cases  amputation  of  the  thigh  is  indicated  in  contractures  and 
ankylosis.  This,  however,  will  scarcely  ever  be  resorted  to  except  in  cases  of 
violent  neuralgic  pains  wiiich  are  not  relieved  by  resection,  and  in  cases  in 
w-hich  one  of  the  unfortunate  accidents  already  referred  to  in  connection  with 
the  employment  of  briscment  forc6  makes  it  necessar}\ 

The  Functional  Results  of  Resection  of  the  Elnee-joint. — Wliile  in  the 
case  of  all  other  joints  a  nearthrosis  or  movable  articulation  replacing  the  one 
removed  is  aimed  at,  immobility  is  the  ideal  result  after  resection  of  the  knee^ 
joint,  so  that  a  proper  and  natural  support  for  the  body  may  be  obtained 
(P  ark).  The  shortening  present,  which,  in  the  majority  of  cases,  is  not  great, 
is  readily  compensated  for  l)y  an  extra  thickness  of  the  sole  of  the  correspond- 
ing shoe ;  even  without  this,  in  many  ciuses,  a  scarcely  perceptible  limp  is  present 
after  a  time,  on  account  of  the  lateral  tilting  of  the  pelvis.  Experience  shows 
that,  even  in  young  children,  if  only  a  very  thin  slice  of  bone  is  removed, 
particularly  in  the  case  of  the  til)ial  epiphysis,  the  restriction  of  growth  is  not 
very  great,  rnfortunately,  however,  the  ej)iphysial  line  of  the  femur  at  least 
is  almost  always  encroached  on.  owing  to  the  extent  of  the  disease.  K  u  1  e  n  - 
1)  u  r  g  reported  several  cases  of  paralysis  due  to  angulation  of  the  tibial  nerve 
in  the  coaptation  of  the  sawed  surfaces.  H  e  i  n  k  e  demonstrated  at  autopsy 
in  one  case  that  the  paralysis  depended  on  the  involvement  of  the  nerve  in  the 
surrounding  cicatricial  tissue.  11.  Braun  was  compelled  to  amputate  in 
a  case  in  which  the  sawed  sui-face  of  the  tibia  projected  backward  and  made 
]:>ressiire  on  the  popliteal  nerve.  In  a  second  case  in  which  the  same  displace- 
ment was  ]irosent  this  did  not  occur;  the  displacement  was  shown  to  exist  by 
a  subsecjuent  am])utation  on  account  of  recurrence  of  the  tuberculous  disease. 

Cicatricial,  Myopathic,  and  Neuropathic  Contractures  of  the  Knee.— 
Cas(*s  of  contracture  of  the  knee  other  than  those  due  to  inflammatorv  affections 
of  the  joint  are  due  to  pathologic  changes  in  the  soft  parts.  Of  these,  the 
most  common  are  contractures  of  cicatricial  tissue  at  the  site  of  skin 
Jcferts  following  burns  or  other  injuries  of  the  soft  parts  on  the  ix)sterior  aspect 
of  the  knee.  Those  are  difficult  to  prevent  for  the  reason  that,  in  spite  of 
the  greatest  care  in  the  application  of  posterior  splints  and  retentive  bandages 
during  the  healing  process,  and  the  use  of  skin-grafting,  an  intrinsic  tendency 
to  contract  exists  in  the  deep  scar  tissue,  even  after  the  repair  is  complete. 
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met  with  in  those  whose  occupation  requires  long-continued  standing,  such 
as  bakers,  waiters,  etc.  The  deformity  commences  with  an  inward  cuire  of 
the  lower  part  of  the  shaft  of  the  femur  due  to  rachitic  softening,  and  the 
weight  of  the  fx>dy  in  walking  or  standing.  The  line  which  represents  the 
direction  in  which  the  weight  of  the  body  is  transferred  to  the  ground  in  stand- 
ing, and  which  pusses  from  the  top  of  the  head  of  the  femur  through  the  knee 
and  ankle  under  normal  conditions,  in  genu  valgum  passes  outside  the  knee. 
The  result  of  the  bending  is  to  increase  the  normal  slight  obliquity  of  the 
articular  surfaces  in  an  outward 
direction;   the  weight  of  the  body 


■si.-:  (ni>ro  :uid  nuiR'  on  the  external  condyle,  and  the  internal  condyle  is  cor- 
w|Hiiuliiii;ly  rdf:is(\l  from  pressure.  The  effect  of  this  i.s  a  disprojjorlion  in 
Li-  i:ri'wtli  <'i  lilt'  iwii  niiiiiyles:  the  inner  condyle  l>econies  longer,  and  the 
itfi-  uiu'  >hi'itor.  In  ;idv;uiccd  cases  similar  changes  mav  take  place  in  the 
l.i:i. 

Treatment.  Slii;h(  ciiscs  of  gomi  valgum  in  children  may  Ix"  treated  by  a 
nipli-  lir:iii'  joitilfsl  at  \hv  kiiw  and  attached  to  the  shoe  and  to  an  encircling 
iiiJ  ar  ilio  liiiiili  I  Ij^,  M  ti,  'llie  knee  is  to  be  drawn  toward  this  by  a  knee- 
i|>  plai'isl  oM-r  \hv  inner  roiulylc.     In  advanced  cases  and  in  adults  M  i  ku- 
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1  i  c  2  '  s  plaster-of-Paris  splints  with  elastic  traction  are  useful.  Two  hinged 
plates  are  incorporated  in  piaster  splinta  abc\e  and  below  the  knee.  The 
splint  is  first  applied  in  one  piece;  it  Is  then  cut  away  as  shown  in  I'ip,  815. 
An  elastic  cord  is  attached  to  two  hooks,  one  of  which  is  incorporated  in  the 
upper  end  of  the  splint,  the  other  in  the  lower  segment.  WolflE's  method 
consists  of  forced  correction  in  several  sittings.  The  patient  \n  anesthetized 
and  a  plaster-of-Paris  splint  applied  from  the  malleoli  to  the  trochanter; 
Ijefore  it  hardens  the  leg  is  straightened  as  much  as  possible.  After  a  few  days 
the  splint  is  divided,  as  in  Mikulicz's  method,  and  further  correction 
obtained  by  wedge-shaped  pieces  of  cork.  Or  the  hooks  and  elastic  band  may 
be  applied.    The  forcible  correction  is  repeated  everj'  few  days. 


Operative  treatment  consists  in  performing  a  linear  osteotomy  aliove 
the  condyles,  or  supracondyloid  osteotomy  (Mace  w  e  n).  A  small  incision 
w  made  ju.ii  alx)ve  the  adductor  tubercle  of  the  femur,  and  the  Ihhic  chiseled 
across  for  uIniuI  two-thirds  of  its  diameter  (l"ig.  Slti),  This  weakens  the  Ixmc 
at  thl-!  i>oint,  when  it  is  easily  broken  an<i  straightened.  An  antiseptic  dres,-iing 
and  a  pi  astern  if- Paris  splint,  or  a  posterior  ami  an  external  lateral  splint  with 
their  edges  nailed  together  (L-shaped  on  section),  romplele  the  dressing. 
Healing  takes  place  in  from  four  to  six  weeks.  \Mien  the  tibia  is  at  fault,  a 
cuneiform  osteotomy  of  this  Iwine  ma>-  lie  jierformed. 

Genu  varum,  one  of  the  forms  of  lx)w-lpgs.  is  a  curvature  in  adduction. 
It  is  the  opposite  of  knock-knee,  and  also  depends  on  the  rachitic  diathesis. 
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It  is  almost  entirely  confined  to  children.  The  cunature  occurs  at  the  lower 
portion  of  the  shaft  of  the  femur,  and  below  the  epiphysis  of  the  tibia.  In 
inild  cuses  it  may  be  cured  by  orthopedic  apparatus;  in  severe  cases  it  mil 
be  Hccessary  to  interfere  operati\eIy,  either  by  fracture  with  the  osteoclast 
(osteoclasis,  L  o  r  e  n  z)  or  by  linear  osteotomy.  Cuneiform  osteotomy  is 
necessary  only  in  advanced  cases,  or  in  adults.  The  operation  is  usually 
performed  on  the  tibia :  the  fibula  is  also  broken,  if  necessan,'.  The  correction 
is  maintained  by  a  plaster-of-l'aris  splint. 

Diseases  of  the  Bursae  in  the  Region  of  the  Knee.— The  bursae 
and  synovial  sheaths  of  the  tendons  in  the  vicinity  of  the  knee-joint  may  be 
attacketi  with  the  same  inflammatory'  conditions  obser\-ed  in  the  synovial 

membrane  of  the  joints. 

''^^B  Prepatellar  bursitis  is  an  inflammation  of  the 

^^1  bursa  which  lies   on  the   anterior  surface  of  the 

^^H  patella  (I'ig.  817).     In  the  acute  form  it  may  be 

^^H         ^.-«v  serous,  hyperplastic  (serofibrinous),  or  suppura- 

I^^H     /"''^'i         five.    There  is  a  circumscribed   and   fluctuatinfr 

^^^1    [  ^        swelling  corresponding  to   the  site  of  the  patella. 

^^^B    \  The  suppurative  inflammation  sometimes  assumes 

^^^K  \  \       '^  phlegmonous  character  and  extends  to  the  sur- 

fl^^^L  \  I       rounding  connective  tissue. 

/I    -^i^^^L  ^i^  the  chronic  form,  or  chronic  prepatellar 

/I       *^^^H^^  bursitis  (prepatellar  hygroma),  there  is  a  pain- 

L^L        'V^^^^^  ^^^  circumscribed  swelling  with  a  co^-ering  of  nor- 

IB"      ~^^^^^^         '""'   **'^'"-     I*^  contents   are  a  mucous  fluid  of 

^^L  ^^^^P         varying  consistency.     In  old  cases  the  walls  are 

^^^^^^^^^^V  thickeneti.   frequently    calcified,   and    lined    with 

^^^^^^^^^  vasc\ilar  villi.     The>'   often   contain   free  bodies 

which  are  made  up  of  amorphous  fibrin  concre- 

"" (i!-'tirATi"\  KnB''i^KN'i'"v"i.''     lions  rt^enihling  melon-seeds  or  rice  grains  (cor- 

rir  h'ciiv"i"'*^i'^"i''   1  1         P°'^^  oryzoidea).     These  bodies  have  their  origin 

n^.iwpiit-ihcpeiit  jjf  tiieiii.'L-Lim     in  Tupture  of  the   jjedicles  of  the  villi   and   their 

ver^Tmie  Su-wl' ihr  i* Jill  i.™"."[     (Ictiichmeut,     A  large  number  of  these  may  be 

un'  'i»'SI"™Sii.eTIf*n*Tr"'!isve^     [irescnt  jind  palpable  from  without,     A  myxoma 

XI!r'"ra^ion^  '"""' "'  ""^  """      '"    ^'^^   i>atellar    region    may  develop    from    a 

hygroma.     As  the  result   of   injury   hemorrhage 

may  occur  within   either   the  diseased  or  the  healthy  bursae  (prepatellar 

hematoma). 

I'rc]i:itcll:ir  hygromas  are  usually  due  to  mechanic  causes,  such  as  pressure 
mill  irriliilion,  and  are  found  jiarticularly  in  those  who  work  on  their  knees. 
iis  in  scrubbing  floors,  etc..  hence  this  disease  is  sometimes  called  "house- 
maid's knee"  {I'ig.  SIS}.  It  may  be  tuberculous  or  syphilitic.  The  chronic 
form  iii:iy  l)i'('<)me  acutely  inflaninl  iil  any  time,  and  suppuration  occur. 

Treatment,-  The  serous  and  liyjjerplastic  forms  are  best  trcate<t  in  the 
hcgiiming  l>y  means  of  a  |)laster-i)f- Paris  bandage,  with  a  thick  padding  of 
coitoti  over  the  iiifliimc<l  parts  (Kig.  810).  Later  on  the  parts  should  be 
f^tra|))icil  with  nirrciirial  jilasler.  If  distention  with  fluid  ixrsists.  elastic 
('i)ni))ri>ssiiin  should  he  tricii.  If  this  fails,  or  If  suppuration  ensues,  the  bursa 
should  he  incised  freely,  curettetl.  irrigatetl  with  a  1:1(MX)  sublimate  solution. 
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tuid  packed  with  sterile  gauze  wrung  out  of  hydrogen  dioxid,  and  a  wet  anti- 
septic dressing  should  be  applied  over  this.  If  loose  bodies  are  present,  or  if 
chronic  thickening  results  from  the  inflammation,  the  bursa  should  be  excised. 
In  tuberculous  and  syphilitic  bursitis,  the  bursal  sac  is  to  be  excised. 


IMseased  conditions  of  the  other  bursae  in  the  neighborhooil  of  the  knee 
are  sometimes  obser\'ed.  The  bursa  of  the  popliteal  musclew  appears  jus  a 
rounded  tumor  in  the  external  portion  of  the  popliteal  space,  which  Itccnnies 
more  prominent  as  the  knee  is  flexed.     These  swellings  comniuniciito  with  the 


knee-joint,  and  hence,  if  they  are  punctured  or  incised  this  fact  must  1k>  l>ome 
in  mind.  It  is  better  not  to  treat  these  ca.ses  operatively  unless  they  l>ecome 
troublesome;  in  any  event,  the  effect  of  compression  should  be  first  tried. 
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There  is  a  small  bursa  situated  in  the  fascia  covering  each  condyle  where 
the  lateral  ligaments  are  inserted,  which  may  become  inflamed  (H  u  e  t  e  r). 
These  bursae  may  become  the  seat  of  acute  suppurative  inflammation,  hygro- 
mas, or  hematomas,  which  are  liable  to  be  mistaken  for  diseases  of  the  knee- 
joint  or  of  the  femur. 

Serous  inflammation  of  the  deep  infrapatellar  bursa  (Hg.  817,  D)  has 
been  obse^^■ed  (Trendelenburg).  It  appears  as  a  fluctuating  swelling 
just  aljove  the  tubercle  of  the  tibia.  At  a  point  somewhat  lower  another 
bursa  is  sometimes  found  (the  pretibial  bursa),  which  also  becomes  inflamed. 

Inflammation  of  the  bursa  semimembranosa  also  occurs.  This  bursa 
lies  between  the  muscles  of  the  same  name  and  the  inner  head  of  the  gastroc- 
nemius; it  may,  thoufrh  rarely,  communicate  with  the  knee-joint.  Its  tem- 
porary disappearance  under  pressure  shows  such  a  communication. 

The  treatment  of  the  three  last  is  conducted  on  the  same  lines  as  that  of 
prepatellar  l)ursitis.  The  most  rigid  asepsis  is  retjuired,  on  account  of  poe- 
sible  communication  with  the  joint. 

Tumors  in  the  Region  of  the  Knee-joint.— The  most  important 
fumor  fountl  in  this  neighborhood  is  sarcoma.     It  occurs  here  more  fre- 


quently than  ill  any  other  place  on  the  extremities.  Thi.s  fact  is  probably 
due  to  the  Jiijih  intensity  of  bone  gniwtli  in  the  lower  end  of  the  femur  and  the 
upper  eiiil  of  the  tibia.  These  san'omas  sometimes  apjjear  just  at  the  tcrmina- 
fiiKi  i)f  the  j;'""^vth  of  the  bone,  though  tJiey  also  appear  during  the  period  of 
growth,  before  the  tweiitietli  year.  They  originate  most  frequently  from 
the  niciiulliL  (myelogenic  sarcomas);  less  frequently  from  the  periasteum. 
Springing  fnim  the  medulla  they  gniw  in  the  direction  of  the  joint,  particu- 
larly in  tlic  case  of  those  at  the  lower  end  of  the  femur,  but.  as  a  rule,  they  do 
not  perforale  the  cartilage  and  the  capsule,  though  the  johit  liecomes  swollen 
as  the  result  of  .serous  effusion.  In  the  commencement  it  is  (Ufficult  to  dis- 
linguisli  these  jimwlhs  from  tuberculous  disease  of  the  knee-joint.  Later  on. 
as  (ho  cortical  lamella  becomes  invaded  the  size  of  the  growth  reveals  its 
true  nature.  In  liighly  vascular  joints  aneurismal  sounds  may  sometimes  be 
delected  hy  the  .stethoscope  or  phonendoscope.  The  apix-anmce  of  large  veins 
on  lliesurfaccof  agniwdi  al  the  knee  should  always  excite  suspicion  of  sarcoma. 
'Iho  femur  is  particularly  lia!)]e  lo  sarcoma  between  the  fifteenth  and  the 
fortieth  year,  si»(Tial]y  at  il.s  lower  third,  where  the  ihsease  runs  a  rapidly 
fatal  cimrse.     The  tibia  is  not  nearly  .s(»  frequently  affected  as  the  femur, 
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myelomas  being  more  frequently  observed  in  this  bone.  The  disease  does  not 
run  such  a  rapid  course  as  in  the  ease  of  the  femur,  and  the  lesser  malignancy 
permits  it  to  attain  a  larger  growth. 

Both  the  prognosis  and  the  treatment  of  sarcoma  in  this  region  are  un- 
satisfactor>\  If  the  disease  occurs  in  the  femur,  amputation  at  the  hip-joint 
should  be  performed.  Even  then  metastases  occur  in  the  lungs  and  liver. 
Amputation  of  the  upper  portion  of  the  thigh  may  be  practised  in  cases  in 
which  the  disease  occurs  in  the  tibia.  The  section  should  be  made  as  far  as 
possible  from  the  seat  of  the  disease,  without  sacrificing  the  structures  necessar\' 
for  a  stump  for  an  artificial  limb.  In  inoperable  cases  injections  of  the  mixed 
toxins  of  the  Streptococcus  erysipelatis  and  Bacillus  prodigiosus  may  be 
given  a  trial  (see  Vol.  I,  pages  179  and  226).  Sarcomas  may  also  originate  in 
the  fascia,  the  vessel  sheaths,  and  the  lymphatic  glands  in  the  neighl)orhood. 

The  lower  portion  of  the  femur  is  a  favorite  site  for  cartilaginous  ex- 
ostosis. It  appears  as  a  spongy,  rounded  tumor  which  springs  from  the 
bone,  has  an  uneven  surface,  and  is  covered  with  cartilage.  Sometimes  it  is 
covered  by  a  capsule  filled  with  synovial  fluid,  and  in  isolated  instances  free 
portions  of  hyaline  cartilage  have  been  found  in  the  sac.  the  conditions  present 
thus  simulating  those  of  a  true  joint.  These  exostoses,  occurring  usually  in 
early  childhood  and  so  constantly  situated  near  a  joint,  are  probably  due  to 
early  aberration  of  growth  of  a  cartilaginoas  nucleus,  and  in  adults  to  the 
presence  of  fetal  cartilage.  The  relation  of  the  tumor  to  the  adjacent  joint  is 
interesting.  Owing  to  the  growth  of  the  bone,  in  some  instances  the  tumor 
follows  the  diaphysis  and  advances  in  an  upw-ard  direction,  while  in  others  its 
position  with  reference  to  the  epiphysis  is  such  that  it  remains  attached  to  the 
latter.  In  the  former  case  the  growth  will  be  situated  outside  the  capsule  from 
the  l)eginning,  while  in  the  latter  case  it  will  be  intracapsular  in  the  commence- 
ment (S  t  a  n  1  e  y  ,  V  o  1  k  m  a  n  n),  but  with  growth  of  the  tumor  or  recession 
of  the  capsule  a  portion  of  the  latter  remains,  forming  a  bursa  in  connei'tion 
with  the  exostosis.  Several  cases  coming  under  my  observation  were  extra- 
ca{)sular  from  the  commencement,  since  there  was  no  bursa  present.  These 
growths  occur  sometimes  in  connection  with  exostoses  elsewhere,  and  affect 
even  several  members  of  the  same  familv.  I  have  observed  this  in  four 
of  the  female  members  of  a  family,  the  growths  occupying  the  lower  epiphysial 
line  of  the  femur,  and  the  upper  epiphysial  lines  of  the  tibia  and  humerus 
(multiple  exostosis).  In  one  instance  of  the  latter  the  exostosis  finally 
develo|XHi  into  a  sarcoma  of  exceedingly  rapid  growth. 

These  growths  should  be  excised  under  the  strictest  aseptic  precautions. 
Their  proximity  to  the  joint,  and  the  possibilities  of  invading  the  latter  during 
the  operation  should  be  borne  in  mind. 

Bone  abscesses  of  tuberculous  origin  sometimes  make  their  ap|x*arance 
at  the  lower  end  of  the  femur,  and  the  upper  end  of  the  tibia,  simulating  tumors 
ver>'  closely.  They  are  to  be  treated  by  chiseling  away  sufficient  lx>ne  to 
allow  thorough  curetment  and  drainage.  As  soon  as  aseptic  conditions  are 
established  the  filling  up  of  the  defect  may  sometimes  be  hastened  by  the 
implantation  of  decalcified  bone  chips  (Senn). 

Echinococcus  cysts  cause  enlargement  of  the  iowar  end  of  the  femur  and 
the  upper  end  of  the  tibia.  These  are  slow  in  growth,  and  usually  pain- 
less at  first ;  they  may  become  painful  in  the  later  stages.    The  eruption  of  the 


584 


SURGERY   OF  THE   LOWER   EXTREMITY 


cyst  through  the  cortex  and  in  the  soft  parts  usually  discloses  its  tnie  nature. 
The  treatment  consists  in  chiseling  away  sufficient  bone  to  gain  free  access  to 
the  interior,  and  thoroughly  scraping  out  the  cavity.  Amputation  may 
have  to  be  resorted  to  in  some  cases. 

Among  the  tumors  of  the  soft  parts  in  this  neighborhood  is  to  be  mentioned 
aneurism  of  the  popliteal  artery.  This  occurs  at  the  bifurcation  of  the 
vessel  into  the  anterior  and  the  posterior  tibial  artery  and  is  due,  as  is  aneurism 
elsewhere,  to  endarteritis  deformans.  Aneurism  of  the  popliteal  arterj'  is  by 
far  the  most  frequent  of  those  occurring  on  the  extremities.  Aneurism  of  the 
popliteal  may  long  remain  latent,  and  suddenly,  in  alcoholic  patients,  give  rise 
to  gangrene  of  the  extremity  (T  i  1 1  m  a  n  n  s).  In  the  treatment,  while 
compression  (digital,  elastic,  and 
by  forced  flexion  of  the  knee) 
may  be  tried,  the  most  trust- 
worthy means  at  our  command 
in  ligation  at  both  sides  of  the 
sac  and  of  all  branches  given  off 
at  the  aneurism,  and  extirpation 
of  the  aneurismal  sac  (A  n  t  y  1  - 
1  us).  Special  care  must  be 
taken  in  dissecting  the  sac  of 
the  aneurism  from  the  popliteal 
vein  to  avoid  injury  to  the  lat- 
ter, hgation  of  which  has  been 
followed  by  gangrene  of  the  foot 
or  leg.  In  order  to  avoid  this 
accident  it  is  better  not  to  excise 
the  entire  sac,  and  to  pack  the 
remainder.  The  prognosis  in 
idiopathic  and  old  aneurisms  is 
better  than  in  recent  traumatic 
ones.  K  o  h  1  e  r  collected  14 
cases  of  aseptic  extirpation  of 
popliteal  aneurism  without  an 
unfavorable  result. 

The  oijcrotion  of  M  a  t  a  s 
(see  \'ol.  I.  page  346)  is  worthy 
of  trial  in  iwplilcal  aneurism. 
Amputation  through  the  Knee>joint. — In  Stephen  Smith's 
TnctluHl  two  lalcriil  flajw  are  initde,  commencing  an  inch  l>elow  the  tubercle  of 
the  til>ia  iiiid  carried  in  a  liiilf  circle  lo  meet  behind  the  knee-joint  (I-'ig.  820); 
tlie  inner  (uic  is. flight  ly  lunger  tluiii  (he  outer  one.  The  .-^k  in  and  subcutaneous 
ciiniu'clive-t issue  Haps  arc  dissccieil  to  the  level  of  the  knee-joint,  the  liga- 
nieiituni  iiatellao  is  divid<'<l.  and.  wilh  the  knife  kept  close  to  the  bone  the 
sen)ilunar  cartilagps  are  separated  from  the  tibia.  The  flaps  are  well  retracted 
iinii  the  remaining  connections  severed.  The  preserved  semilunar  cartilages 
ad  as  a  cap  over  the  end  of  Ihe  femur.  When  union  is  completed,  the  cicatrix 
lies  lieliiiid  in  the  inierniTidyldid  notch  and  out  of  the  way  of  pressure. 

In  the  circular  method,  with  the  knee  extended,  the  skin  is  divided  by  a 
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ditions  of  each  case.  In  old  persons  with  a  thin  cutaneous  covering  and  rarefy- 
ing ostitis  present,  the  Garden- Lii  eke  amputation  is  to  be  preferred. 
In  younu  adults  and  the  middle-aped  with  gpod,  thick,  and  well-nourished 
tisaue»  at>out  the  knee.  G  r  i  1 1  i '  .s  operation  has  the  advantage  in  that  the 
femur  and  patella  do  not  atrophy  after  they  have  reunited  and  the  stump 


lin«  of  ineiium.     Thedntied 


niiiintiiins  ii:;  broad,  rounded  oniilour.  Amputation  through  the  joint  frives 
a  hriiad  ^iorvicoablc  wtunip,  but  does  not  give  good  access  to  the  upper  rec«8 
of  th<>  joint,  when  this  is  iiecewstin,-.  except  by  a  longitudinal  incision  in  the 
(l:ip:  (bis  nmy  imperil  the  integrity  of  the  latter,  liesides  bringing  the  scar 
fiswue  in  an  unfavorable  location  when  the  healing  process  is  completed. 
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Sequestrotomy  at  the  Lower  End  of  the  Femur.— Acute  osteomyelitis 

is  specially  frequent  in  this  locality  and  se(|uestrotomy  is  required  for  the 
removal  of  cortical  secguestra  from  the  posterior  surface  of  the  femur.  The  fis- 
tulous openitifpf  lie  at  the  outer  edge  of  the  vastus  extemus,  or  the  inner  edfje 
of  the  vastus  intemua,  and  care  must  be  taken,  in  enlai^ing  those  in  the  latter 
situation,  to  avoid  injury  to  the  arten,'  and  vein  where  these  pass  throuph 
Hunter's   canal;    in  both  locations  the  joint  capsule  must  be  avoided. 


TSK  Cnicui.*a  Method,  >$ho«in< 


The  Operation  is  often  embarrassed  by  the  se<]uestra  Ij'ing  deeply  and  sur- 
rounded b>'  a  thick  layer  of  newly  formed  bone.  In  mild  cases  the  subperi- 
osteal exudate  is  serous  instead  of  suppurative  (pfrioslitc  albumineusc. 
Oilier).  This,  however,  is  something  more  than  a  periostitis:  H  u  e  t  e  r 
demonstrated  oil  globules  in  the  exudate,  proving  the  presence  of  osteomyelitis 
with  secondar>'  periostitis. 

Amputation  of  the  Thigh.— Amputation  at  the  junction  of  the  middle 
and  lower  third  may  be  performed  by  circular,  flap,  or  oval  incisions. 
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If  the  skin  and  muscular  structures  are  intact,  the  circular  incision  at  one  leveF 
for  the  skin  and  at  another  for  the  muscular  structiu-es  may  be  employed. 
WTiile  this  method  is  a  rapid  one,  the  resulting  cicatrix  frequently  ** puckers" 
in  the  center  of  the  face  of  the  stump,  thus  producing  a  number  of  folds  that 
become  sources  of  irritation  of  the  skin,  eczematous  conditions,  etc.  (Fig.  825). 
In  flap  amputations  in  the  thigh  the  remains  of  the  muscles  disappear  in  time, 
as  a  rule,  and  for  this  reason  B  r  u  n  s  insisted  that  only  the  skin,  subcutaneous 
tissue,  and  fascia  should  be  included  in  the  amputation.  A  long  anterior  flap 
containing  these  structures,  and  a  short  posterior  one  are  useful  (B  .  Beck). 
Lateral  flaps  and  oval  incisions  are  to  be  employed  only  in  cases  where  the 
injury  is  of  such  a  character  as  to  compel  departure  from  methodic  proce- 
dures. 

The  operator,  in  the  case  of  the  right  limb,  stands  on  the  outer  side;  in  the 

case  of  the  left  limb,  between  the  limbs.  For  the 
purpose  of  temporarily  excluding  blood  from  the  gen- 
eral circulation  and  storing  it  to  assist  reaction  after 
the  amputation,  the  other  limb  may  be  allowed  to 
hang  from  the  table.  After  the  vessels  of  the  ex- 
tremity are  filled,  a  bandage  is  placed  around  the  base 
of  the  thigh  sufficiently  tight  to  arrest  the  return 
circulation  only.  Prophylactic  hemostasis  is  to  be 
secured  by  the  E  s  m  a  r  c  h  bandage  and  elastic  con- 
strictor. The  circular  incision  is  to  be  made  bv  one 
cut  through  the  skin,  subcutaneous  tissue,  and  fascia 
with  the  long  amputating  knife,  at  a  point  equal  to 
one-third  of  the  transverse  diameter  of  the  thigh  below 
the  j)()int  of  proposed  section  of  the  l)one.  The  cuff  is 
dissected  up  and  strongly  retracted  by  an  assistant. 
The  muscles  are  divided  to  the  bone,  including  the 
periosteum,  at  the  point  of  reflection  of  the  cuff,  and 
the  muscuhir  mass  and  periosteum  are  pushed  up  so 
as  to  permit  section  of  the  bone  an  inch  farther  up. 
They  are  held  back  by  a  retracting  compress  (Fig. 
826).  In  making  the  section  of  the  Ixme.  the  heel  of 
the  saw  is  placed  on  the  bone  and  drawn  toward  the 
operator  so  as  to  make  a  groove  for  the  saw  to  work 
in.  The  hone  section  is  then  completed  by  long  but 
light  sweeps  of  the  saw  for  its  entire  length.  The  Hnea  aspera  must  not  be  sawed 
hist,  since  it  is  the  most  brittle  portion  of  the  bone  and  splinters  easily. 
The  femoral  artery  and  vein  are  easily  recognized  (Fig.  827)  and  tie<:l  at  once. 
The  constriction  is  removed  and  the  remaining  vessels  ligated.  The  sciatic 
nerve  is  to  be  drawn  out  and  its  accompanying  vessel  isolated  before  tlie 
nerve  is  divided  and  permitted  to  retract:  otlierwise  the  vessel  may  also  be 
divided  and  retracted. 

In  lateral  flap  amputation  the  same  steps  are  followed  after  the  flaps  are 
fashioned  and  retracted.  In  oval  incisions  the  operator  grasps  the  thigh 
with  his  left  hand  al)ove  the  i)oint  of  intended  section  and  shapes  the  oval  on 
the  side  nearest  him.  /.  r.,  in  the  case  of  the  right  limb  on  the  outside,  and  in 
the  ea^o  of  the  left  on  the  inside. 
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Amputation  by  an  Anterior  Skin  Flap  and  a  Posterior  Flap  of  Skin 
and  Muscle. — Thi^.  the  so-called  "mixed  method,"  consists  in  raising  an 
anterior  flap  of  skin  and  fascia,  and  making  a  posterior  flap  containing  muscle, 
fascia,  and  skin.  The 
surgeon  stands  on  the 
right  side  of  the  limb  to 
beamputatetl.  places  the 
thumb  and  forefinger  of 
his  left  hand  on  either 
side  of  the  limb  on  the 
level  of  the  intended  sec- 
tion of  the  Irene,  begins 
theincisionat  thepointof  i 
the  finger,  carries  it  down  I 
that  side  of  the  limb  for 
about  four  and  a  half 
inches,  sweeps  it  across 
the  limb  with  a  broad 
convexity,  and  carries  it 
up  on  the  side  nearest 
him  ai  far  as  his  thumb. 
The  flap  thus  cut  is  dis- 
sected up.  the  hmb  trans- 
fixed with  the  long  am- 
putating knife,  and  the  posterior  flap  cut  from  before  backward,  the  knife 
hu^ng  the  bone  until  it  has  reached  a  point  nearly  opposite  the  site  of  Iho 
lower  boundary-  of  the  anterior  flap,  when  it  is  carried  directly  backwiiril 
(fig.  828).    The  flaps  are  held  well  retracted  and  the  muscles  in  front  are 
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Mixed  Uethob. 


divided  with  a  circular  sweep  of  the  knife.     The  bone  is  then  divided  with 
the  saw  as  previously  directed  {rule  mipra). 

Choice  of  Operation. — The  circular  o|)eratinn  is  well  adapted  to  the  cases 
of  wasted  thigh  in  yoimg  subjects.     The  tendency  of  the  posterior  muscles  to 
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retract  more  than  the  anterior  is  compensated  for  by  c 
fourths  of  an  inch  longer  than  those  in  front.  The  lati 
objectionable  from  the  fact  that  the  iliopsoas  muscle  tilts  t 
femur  upward  and  makes  pressure  against  the  upper  angle 
it  Ls  liable  to  come  through  and  become  necrotic,  or  to  adi 
It  should  be  made  use  of  only  when  the  injured  parts  wi 
circular  or  mixed  incision. 

The  method  of  mixed  anteroposterior  flaps  and  ci 
the  muscles  has  the  following  advantages:  (1)  the  bone 
the  anterior  flap;  (2)  the  flap  can  be  taken  from  the  neighb 
joint  ami  patella;  (3)  it  is  a  quick  method;  (4)  it  is  suited  ■ 
muscular  subjects  the  entire  thickness  of  the  posterior  r 
should  not  be  utilized;  (5)  it  gives  good  drainage  (Jacob 
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Fractures  of  the  Bones  of  the  Legs.— Fractures  ol 

leg.  next  to  fractures  of  the  forearm,  are  the  most  frequent 

(le.."}  per  cent,  Ci  u  r  1 1).     In  the  region  of  the  junction  of 

lower  third  or  at  the  lower  third,  not 

'v      ^  fractures  due  to  indirect  force,  but  also 

|C     ^E  force,  are  ol»served.    This  h  due  to  th 

I      ■n  Ixme  where  the  ven.-  thick  cortical  lar 

I      K'  third  merges  into  the  thinner  lamella 

W;  The  susceptibility  to  fracture  at  this 

W  '■  by  the  outward  convexity  of  the  bone. 

,,      ■*■  The  course  of  the  line  of  fracture  a1 

constiint ;   it    passes   obli(]uely  from   i 

downward  and  forwarti,  or  downwanl  ! 

lower  fragment  is  drawn  upward  and 

muscles  of  the  calf.     Tlie  angular-poi 

the  upper  frasiment   resembles  the  mo 

her  lie  jli'ilr  of  the  French,    I'ig.  82!>). 

frecjucntly  perforates  the  skin.     The  ' 

falling  outward  causes  eversion  of  tl 

The  oblique  cour.sc  of  the  fracture  lin 

both   longitudinal  and  lateral  displt 

ward  rotation. 

The  tibia  and  fibula,  an  a  rule,  bre 

The  fibula  srivcs  way  from  the  weight  r 

Fiu.  KL-H.— fhaitire     ture  of  the  tibia  alone  is  rare  except 

tiiihu"''ok'"'tiie     *''""^  wounds.     In  the  majority  of  cases 

TiuiAiKiiii.iTKj.     turc  of  the  fibula  lies  on  a  plane  from 

liigher  than  that  of  the  tibia. 

These   fraclurcs   are  easily   recogniKe<l.     Fractures   wi 

fraclvircs  in  I'liildrrn  at  the  lower  end  may  embarrass  tl 

absence  of  crepilas  and  abnormal  mobility.     The  pointed 

fragment  can  very  often  be  felt  beneath  the  skin.     The  h 
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this  fracture  is  almost  always  ver\'  large.  Transverse  fracture  is  rare.  The 
bone  is  sometimes  broken  in  two  places  with  a  square  or  three-comerod  frag- 
ment between.  The  line  of  fracture  may  follow  a  spiral 
shape.  I.ongitudinaI  fissures,  particularly  in  gunshot  frac- 
tures, may  involve  the  neighboring  joint.  Comminuted 
fracture  is  not  uncommon,  occurring  for  the  most  part 
from  crush  accidents  and  from  gunshot  wounds. 

Compound  fractures  of  the  leg  are  verj-  common.  If 
not  due  to  the  original  accident,  they  are  liable  to  be 
produced  by  the  careless  handling  of  the  patient  after- 
ward. The  mortality  of  compound  fracture  at  the  present 
time,  owing  to  adherence  to  aseptic  and  antiseptic  rules, 
is  very  small,  whereas  in  former  times  it  amounted  to 
38.5  per  cent  (V  o  1  k  m  a  n  n). 

Isolated  fractures  of  the  fibula^  exclusive  of  frac- 
tures of  the  external  malleolus,  are  ver\'  rare.  Fractures 
of  the  upper  end  of  the  fibula  are  rare  and  unimjtortant. 
Fractures  of  the  tibia  with  dislocation  of  the  head  of  the 
fibula  are  sometimes  obser\ed. 

Supramalleolar  fracture  of  the  tibia  and  hbula  is  of 
special  surgical  interest  (Fig.  831).  The  ankle-joint  is 
generally  involved.  The  fracture  usually  arises  from  in- 
direct violence,  in  which  the  astragalus  causes  the  fracture 
by  being  driven  between  the  malleoli.  Direct  fractures 
are  pro<luced  by  violent  abduc- 
tion or  adduction  of  the  foot. 
the  fracture  resulting  partly 
from  pressure  from  the  astraga- 
lus, and  partly  from  traction  on 
the  lateral  ligaments.  The  up- 
per fragment  may  perforate  the 
skin.  The  foot  follows  the  lower 
fragment  in  either  an  outward 
or  an  inward  direction.  This 
fracture  may  be  mistaken  for  a 
dislocation  of  the  ankle.  In 
fracture  the  deformity  is  easily 
overcome  by  traction,  but  is  '*<"''  tui""'"". 
reproduced  as  soon  as  the  trac- 
tion ceases;  in  dislocation  the  deformity  cannot  be 
overcome  except  by  certain  movements,  and  does 
not  recur.  In  the  treatment  of  supramalleolar 
fracture  the  application  of  lateral  bass-woo<l  splints 
after  reduction  is  efficient ;  plaster-of- Paris  encase- 
ment may  be  substituted  for  these  later,  when  the 
swelling  hai  subsided. 

Fracture  by  eversioa  and  abduction  of  thft 
foot,  commonly  known  as  Pott's  fracture,  is  one  of  the  most  frequent  of  the 
fractures  of  the  1^.     It  is  of  special  surgical  importance  from  the  fact  that 
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it  is  frequently  overlooked,  and  even  when  recognized  the  cardinal  principles 
of  its  treatment  are  often  neglected  with  resulting 
deformity  and  disability.  Tiie  cause  is  a  twist  of 
the  foot  aided  by  the  weight  of  the  body.  In  the 
tjpic  form  the  force  is  exerted  through  the  inter- 
nal lateral  ligament;  the  internal  malleolus  b 
broken  at  its  base;  this  presses  the  external  mal- 
leolus outward  and  fractures  the  hbulu  just  above 
the  malleolus  {l-'ig.  832).  All  grades  of  the  injurj- 
are  obser\ed.  In  some  instances  the  deformity  is 
slight,  but  can  be  easily  produced  by  the  abnormal 
lateral  mobility  present.  The  strain  on  the  inter- 
nal lateral  ligament  may  carr>-  away  a  small  por- 
tion of  the  tibial  malleolus  by  an  oblique  fracture. 
and  the  fibula  may  be  broken  three  or  four  inches 
above  the  malleolus.  These  differences  cannot 
always  be  made  clinically,  but  the  eiu^ntial  lesion 
gi\'ing  rise  to  loss  of  support  on  the  inner  side  of 
the  ankle,  the  separation  of  the  two  bones  of  the 
leg  and  the  consequent  widening  of  the  mortise 
within  which  the  astragalus  moves,  should  not  be 
lost  sight  of.  In  addition  lo  the  aMuction,  ever- 
sion,  and  widening  of  the  ankle,  there  is  more  or 

tui.  »;i2.  — ^r^p I c  roTT-B  j^^  backward  displacement  (Fig.  83^).  In  rare 
instances  fracture  of  the  posterior  portion  of 

the  articular  surface  of  the  tibia  occurs,  in  which  case  the  displacement  of 

tiie     tibia    ia    forward.       Indue 

prominence  of  the  internal   mal- 
leolar   fragment,    due    either    to 

rotation    on    its    anteiojwsterior 

axis  or  to  the  interixjsitioii  of   a 

largo  slrij*  of    periosteum,   iiiay 

recjuire  reduction  through  an  in- 
cision (Stinison). 

The     treatment     of     Pott's 

fracture    consists    in    rnluction 

by    udiluction    of  the  foot  while 

the  OS   calcis  is   pressed   strongly 

forward   ami   inward.     An   anes- 

tlictic  may  be  required.     In  for- 
ward  dis|)Iacempnl    of    the  tibia 

llip  foot    must    be  broiiphl    well 

forwanl.     The  reduction  is  mjiin- 

taincd  by  support    laterally    and 

pnsteriorlv.      This    nun-    be    ac- 

i'Oiii|.lislic'd  hv  a  iihister-of-l'ari.s 

liandaire   with    the  fool    held  in  a 


ol 
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vanl,  until  the  plaster  sets.     Or,  a  posterior  and 
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a  lateral  splint  of  plaster-of-Paris  may  be  made  of  12  or  15  layers  of  a  four- 
inch  wide  plaster  roller  (Stimson).  The  posterior  splint  extends  from  the 
toes,  along  the  sole,  and  up  the  calf  nearly  to  the  knee.  The  lateral  one 
commences  just  in  front  of  the  external  malleolus,  passes  over  the  dorsum  of 
the  foot  to  the  inner  side,  thence  under  the  sole  and  up  along  the  outer  side 
of  the  1^.  The  splints  are  molded  to  the  limb  and  bandaged  with  a  roller  while 
still  wet.  The  reduction  is  maintained  while  the  plaster  is  setting.  The 
precept  to  treat  all  sprains  in  the  region  of  the  ankle  as  fractures  until  the 
diagnosis  is  positively  assured  will  save  patients  much  suffering  and  surgeons 
much  humiliation. 

In  old  unreduced  Pott's  fractures  the  site  of  the  fracture  of  the  fibula 
is  exposed  by  an  incision  and  the  lower  fragment  again  detached.  A  second 
incision  is  made  commencing  at  the  same  level  on  the  inner  side  of  the  tibia, 
sufficient  in  extent  to  expose  the  malleolus  fully,  when  the  original  fracture  is 
reproduced  with  a  chisel,  the  tibia  protruded  from  the  wound,  the  astragalus 
liberated,  and  any  new  bone  that  may  have  been  formed  cut  away.  The  reduc- 
tion is  then  effected  and  the  wounds  closed  and  dressed  in  the  usual  manner. 

Fractures  of  the  malleoli  by  eversion  of  the  foot  result  in  a  malleolar 
fracture  which  may  include  that  of  the  fibula  alone,  or  the  tip  of  the  internal 
malleolus  in  addition.  In  a  third  form  the  entire  internal  malleolus  mav  be 
broken  off.  The  last  results  in  impairment  of  motion  of  the  ankle-joint.  In- 
dependent mobility  and  tenderness  at  the  tip  of  the  corresponding  malleolus 
in  the  case  of  the  first  two  forms,  the  recognition  of  the  line  of  fracture  by 
tenderness  on  pressure,  and  the  irregularity  produced  by  the  displacement 
upward  and  inward  of  the  fragment,  suffice  for  the  diagnosis.  In  the  treat- 
ment of  the  form  of  fracture  where  simply  the  tips  of  the  malleoli  are  broken 
off,  immobilization  by  plaster-of-Paris  with  the  foot  well  pressed  inward  will 
fulfil  all  the  indications.  Where  a  large  fragment  of  the  internal  malleolus 
is  broken  off  with  displacement  the  latter  must  be  corrected  by  pressing  the 
fragment  downward  and  outward,  and  securing  immobilization  with  the  foot 
well  fon^ard  to  guard  against  backward  displacement ;  the  fragment  must  be 
pressed  well  in  place  to  guard  against  inward  displacement. 

Complications  of  Fracture  of  the  Leg. — In  addition  to  the  frequency  of 
compound  fractures,  and  the  occasional  comminution  of  the  fragments,  injur>' 
of  the  principal  vessels  is  sometimes  met  with.  Both  tibial  arteries,  the  pero- 
neal, as  well  as  the  nutrient  arter\'  of  the  tibia,  may  be  injured.  Injury  of 
the  ner\'es  is  rare.  Aneurism  may  complicate  the  fracture,  and  be  opened  by 
mistake  for  an  abscess  (Mouret).  Stimson  records  a  case  in  which 
secondare*  hemorrhage  in  a  fracture  from  direct  \iolence  without  displacement 
took  place  on  the  eighth  day. 

The  prognosis  of  a  simple  fracture  of  the  leg  is  favorable.  In  transverse 
fractures  union  follows  in  about  six  weeks.  In  ver}'  oblique  fractures  the 
union  is  much  slower,  and  failure  of  union  is  not  unconunon.  Atrophy  of 
muscles  due  to  ischemia  may  follow.  Complete  recovery  may  be  long  delayed 
by  stiffness  at  the  ankle,  tenderness  of  the  skin,  enfeebled  circulation,  and 
neuralgic  pains.  This  is  specially  true  of  the  old  and  rheumatic.  In  com- 
pound fractures  if  the  suppuration  is  free  the  recovery  will  be  nmch  prolonged 
and  the  presence  of  necrosed  bone  will  lengthen  still  further  the  period  of 

convalescence. 
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Treatment  of  Fractures  of  the  Leg.—Traction  on  the  leg  with  the  knee 
slightly  flexed  to  relax  the  calf  muscles  will  generally  effect  reduction  of  the 
displacement.  Spasm  of  the  muscles,  as  a  rule,  is  the  chief  obstacle  to  reduc- 
tion in  difficult  cases.  To  overcome  this,  compression  of  the  femoral  arterj- 
has  l>een  recommended  by  B  r  o  c  a.  A  hypodermic  injection  of  a  quarter  of 
a  grain  of  sulfate  of  morphin  is  ver>'  useful  in  overcoming  the  spasm.  An 
anesthetic  should  be  employed  in  obstinate  cases  to  permit  manipulation  of 
the  fragments  into  position.     Interposition  of  muscular  tissue  will   render 


Fio.  8.-M.— K, 


complete  reduction  impossible  in  a  few  cases.  Continuous  traction  to  over- 
come the  spasms  may  be  employed.  A  fan-shaped  piece  of  adhesive  plaster 
applied  to  each  side  of  the  leg  above  the  point  of  fracture  in  such  a  manner  as  to 
embrace  the  posterior  muscular  mass  particularly,  bandaged  in  place  and. 
with  the  ends  carried  below  the  foot,  connected  with  a  weight  and  pulley 
extension  apparatus  will  relax  the  muscles  in  a  day  or  two  and  permit  accurate 
adjustment.  The  apparatus  of  Kaefer  (Fig.  834)  is  designed  to  secure 
coaptation  by  forcing  the  torn  fragments  downward,  the  upper  portion  of 
the  leg  being  employwi  as  counter-pressure.  In  using  this  device  the  traction 
made  under  an  anesthetic  is  kept  up  until  a  plaster^f- 
I'iiris  splint  Ip  applied  and  hardens.  This  is  then  divided 
transversply  at  the  uite  of  the  fracture,  and  in  each  half  is 
'orporateil  with  a  fresh  plaster  bandage  a  stud  on  a  metal 
plate.  One  of  the  studs  has  a  right-hand  screw  aiid  the 
other  a  left-hand  one.     These  carry  a  rod  with  corres[»nd- 


infi  thrpa<lH  cut  on  each  end.  After  thorough  setting  of  the  plaster  the  tn*o 
halves  of  the  splint  are  separute<l  from  each  other  by  turning  the  rod  until 
the  rrquij-cd  luljustnient  is  obtained. 

When  the  frapiure  is  nearly  transverse  and  denticulated  or  t-oothed.  re- 
teiititiii  is  not  ilifficuit  anil  tiie  leg  may  simply  be  placed  inaVolkmann 
(Fifl.  ><'■>'>)  spiinl  for  about  a  week,  when  it  should  be  put  up  in  plaster-of-Pari?. 
The  slrickiiig  liivalvc  plaster  splint  (Fig.  8-36)  is  made  of  two  pieces  of  muslin 
cut  in  tlic  shape  shown  in  the  ilgure  and  in  size  to  fit  the  limb,  and  stitched 
topethcr  in  the  middle.     Between  the  two  layers  of  each  lateral  half  are  laid 
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12  or  15  layers  of  gauze,  cut  slightly  smaller  than  the  corresponding  half  of 
the  splint  and  soaked  In  plaster  creani.  The 
whole  is  then  bound  in  place.  If  the  limb 
swells  or  inspection  is  necessarj',  the  bandaftes 
are  loosened  and  the  two  sides  of  the  splint 
turned  down,  the  line  of  stitching  behind  acting 
as  a  hinge  (S  t  i  m  s  o  n).  A  permanent  plaster- 
of-Paris  dressing  is  apphed  following  the  subsi- 
dence of  the  swelling  and  the  assurance  that  the 
reduction  is  as  complete  as  possible. 

In  cases  of  persistent  spasm  and  tendency 
to  displacement  the  double  inclined  plane  may 
be  employed  to  advantage  (Fig.  838). 

In  compound  fracture  the  usual  cleansing 
and  disinfection  of  the  parts  already  described 
(see  page  135)  having  been  accomplished  and 
the  loose  fragments  removed,  the  question  of  the 
retention  of  the  fragments  must  be  decided  on 
in  the  individual  case.  As  a  rule,  the  V  o  I  k  - 
m  a  n  n  splint  or  the  stocking  bivalve  splint 
serves  a  useful  purpose  until  the  time  comes  when  the  limb  can  be  encased 
in  plast«r-of-Pari3 ;   a  fenestra  cut  at  the  site  of  fracture  may  be  added,  if 
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necessary.    The  treatment  of  the  wound  is  to  be  carried  out  on  general  anti- 
septic principles. 

The  clain\s  made  for  the  ambulatory  treatment  of  fractures  of  the  leg  have 
not  been  substantiated.  In  the  construction  of  an  ambulaton-  splint  the  wm 
has  been  to  combine  retention  by 
means  of  ii  plaster-of-Paris  splint  with 
lateral  supports,  extending  well  below 
the  sole,  which  receive  the  weight  of 
the  body  through  their  attachment  to 
the  splint.  Except  in  a  few  selected 
ca.ses  the  use  of  the  method  is  attended 
with  risks  of  displacement  and  slough- 
ing from  pressure,  A  case  of  the  lat- 
ter came  under  the  author's  obser%'a- 
tion.  An  ordinan,-  hip  splint  with  the 
limb  encased  in  plaster-of-Paris  an- 
swers all  the  purposes  of  the  ambula- 
torj'  splint,  and  may  be  used  in  cases 
of  fracture  of  the  leg  in  the  later  stages 
of  the  treatment. 

Dislocations  of  the  Ankle-joint 
— Dislocations  of  the  ankle-joint  are 
due  to  either  forced  plantar  flexion  or  forced  dorsal  flexion.  In  the 
case  of  the  former,  with  sufficient  force  applied  at  the  posterior  edge  of  the 
astragalus  a  fixed  point  forms  at  the  posterior  edge  of  the  tibia;  separation 
of  tlic  articular  surfaces  takes  place,  and  finally  the  lateral  ligaments  give  way. 
A  secondary  movement  of  dorsal  flexion  takes  place;  should  this  force  the 
joint,  surfacrcs  together,  a  severe 
sprain  is  the  n-sult.  If,  however. 
tho  ]K»sterinr  edge  nf  tho  tibia  slides 
fonviird  over  the  smooth  edge  of 
tlip  artirular  surface  of  the  astraga- 
lus^, the  fool  y  dislocated  back- 
ward (Kig.  8:{<)}, 

The  reverse  of  this  takes  place 
in  forced  dorsal  flexion.  Kxtrcme 
niusi'uliir  tension  or  rupture  occurs 
as  the  limit  of  the  normal  move- 
ment is  exceeded,  and  the  anterior 
p<lge  of  the  tibia  enters  the  niirniw 
fossa  iit  the  iuilerior  edge  of  the 
aslnigahis.  The  lateral  ligaments 
ru]itur(',  and  the  .secondary  move- 
ment, which  hero  consists  of  plantar 
ficxioii,  tiikcs  place,  sri  that  either 
the  siirfiicps  are  brought  togelhcr  again  with  a  resultant  sprain,  or  the  ante- 
rior nigc  of  tlir  til>iii  slides  over  the  smooth  surface  of  the  astragalus,  and  the 
foot  is  dislocated  forward  (Fig.  840). 

These  dislocations  are  rarely  complete,  subluxation  being  the  rule.     This 
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is  due  to  the  resistance  offered  to  the  sliding  movement  by  the  posterior 
astragalofibular  ligament  in  case  of  forced  plantar  flexion,  and  the  anterior 
astragalofibular  hgament  in  forced  dorsal  flexion  (H  onigsch  mied). 
In  older  individuals  the  malleoli  may  be  broken. 

Hemorrhage  and  inflammatorj'  swelling  take  place  rapidly,  and  the  charac- 
teristic appearances  are  masked.  Comparison  with  the  opposite  foot  will 
show  an  apparent  lengthening  in  case  of  a  forward  dislocation,  and  an  apparent 
shortening  in  a  backward  dislocation.  The  dislocated  edge  of  the  tibia  can 
usually  be  palpated.  The  foot  is  in  plantar  flexion  by  its  own  weight,  but 
movements  are  not  greatly  restricted.  With  rupture  of  the  ligaments  and 
the  want  of  symmetry  of  the  opposed  surfaces  irregular  displacements  may 
occur,  including  rotation  of  the  foot  on  its  longitudinal  axis. 

Reduction  is  accomplished  in  recent  backward  dislocation  by  bringing 
the  foot  in  extreme  plantar  flexion,  drawing  it  forward,  and  then  carrying  it 
into  dorsal  flexion.     In  recent  forward  dislocations  the  foot  is  brought  into 
dorsal  flexion  and  forced  backward,  the  movement  end- 
ing in  plantar  flexion.     H  u  e  t  e  r  retluced  a  total  dislo- 
cation of  six  months'  standing  by  this  maneuver.     In 
old  unreduced  dislocations,  however,  complete  reduction 
is  often  impossible;  the  foot  is  to  be  placed  in  as  favor- 
able a  position  as  possible.     In  recent  cases,  however, 
simple  traction  is  often  sufficient. 

The  foot  and  ankle  are  to  be  placed  in  a  plaster-of- 
Paris  bandage  and  kept  immobilized  for  three  or  four 
weeks  to  eflect  consolidation  of  the  hgaments. 

Lateral  Dislocations  of  the  Ankle.— Dislocations  of 
the  ankle  laterally  occur  only  in  connection  with  fracture 
of  one  or  the  other  of  the  malleoli  (I'ig.  841);  the  mech- 
knism  is  the  same.  Reduction  and  retention  are  also 
effected  in  the  same  manner  as  in  fracture. 

Congenital  dislocations  occur  only  as  rotation  dis-  ^ 

locations,  and  are  the  result  of  defective  development  <"•  thk  koot  ()i-r- 

ofoieof  the  malleoli  (Billroth).     Cases  of  congenital  *^*i-r<j«i;  of  tkb 

dUoeation  of  both  ankles  have  been  observed  in  several  ol™"*'' 

DMBobers  of  the  same  family  (V  o  I  k  m  a  n  n). 

Sobaatragaloid  dislocations  are  extremely  rare.  The  astragalus  is  dis- 
loeated  from  the  os  calcis  at  the  calcaneoastragaloid  joint,  and  from 
the  scaphoid  at  the  astragaloscaphoid  joint  (Broca,  Henke).  The 
dUocation  may  be  inward,  outward,  forward,  or  backward.  The  lateral 
frnniB  are  the  more  frequent.  The  inward  dislocation  arises  from  f<»rced 
adduction  (supination)  and  inversion,  and  the  outward  from  forced 
abduction  (pronation)  and  eversion.  The  latter  is  the  more  frequent  of 
the  two  (13  out  of  20  cases.  Rroca),  In  inward  dislocation  of  the  foot 
there  is  inversion,  and  in  outward  dislocation  of  the  foot  there  is  eversion.  In 
inward  dislocation  the  neck  of  the  astragalus  is  sometimes  fractured,  and  in 
the  outward  form  there  is  sometimes  a  fracture  of  the  external  malleolus. 
The  most  essential  protection  against  dislocation  is  afforded  to  the  nstragalo- 
tarsal  joint  by  the  presence  of  the  powerful  interosseous  ligament  between 
the  astragalus  and  the  calcaneum,  and  only  complete  rupture  of  this  ligament 
permits  separation  of  these  two  bones.     Reduction  is  effected  by  favoring  at 
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first  the  position  of  the  foot,  and.  with  the  leg  fixed  in  flexion,  carrjing  the 
foot  over  in  the  opposite  poHition;  at  the  same  time  direct  pressure  is  made 
against  the  iistragaliiis.     Attempts  at  reduction  are  successful  in  less  than 


')*)  per  (cm  iif  tlic  ciiscs.  Wlierc  tlio  attempt  at  recJuction  has  proved  un- 
suc■c■('^sf^li  njHTiilivc  iiKcrfcrcni'C  U  indiciitod.  The  object  may  sometimes 
Ik^  accomplishcil   In-  chiseling  away   the  head  and  neck  of  the  astragalus;. 
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This  fuling,  achillotomy  may  be  performed,  or  the  astragalus  may  be  excised. 
In  cases  of  long  standing  with  considerable  disability  it  may  be  necessary  to 
remove  both  the  astragalus  and  the  malleolus. 

In  compound  dislocation  the  dangers  of  infec- 
tion and  subMctiuent  suppurative  inflammation  are 
ven,-  great.  Primary  removal  of  the  astragalus  here 
gives  better  results  than  attempts  at  reduction,  even 
when  the  latter  are  successful. 

Di^ocation  of  the  Astragalus. — By  a  verj-  rare 
and  complicated  effect  of  extreme  forces  the  astrag- 
alus may  be  dislocated  simultaneously  at  the  as- 
tragalotibial  and  at  the  astragalotarsal  joint.  It  is 
forced  to  the  dorsal  surface  of  the  foot  beneath  the 
skin,  and  perforates  the  latter,  a  compound  dis- 
location occurring  at  once,  or  else  the  soft  parts 
subsequently  become  gangrenous  from  pressure  and 
the  bone  is  laid  bare  by  sloughing.  Reposition  is 
rarely  accomplished  (12  out  of  129  cases,  Broca) 
because  the  space  for  the  bone  is  taken  up  b^'  the 
approximation  of  the  os  calcis  to  the  bones  of  the 
leg.  To  permit  the  bone  to  remain  in  its  malposi- 
tion is  to  invite  destructi\e  and  septic  changes  in 
the  soft  parts  and  imperil  the  safety  of  the  foot.  The 
indications  for  prompt  removal  of  the  bone  are 
positive  and  should  be  acted  on  promptly.  The  re- 
sults of  operation  are  in  every  way  satisfactory. 

Fracture  of  the  Astragalus.— The  astragalus 
impingement  between  the  os  calcis  and  the  tibia.     This  commonly  results  from 
a  fall  from  a  height,   or  the  breaking  force  may  act 
transversely.     The  line  of   fracture  may  be  in  almost 
any  direction,  or  there  may  be  several  lines  of  fracture, 
di^'iding  the  bone  in  several  pieces  (comminuted  frac- 
ture).    It  is  probable  that  many  of  the  sup|xis«l  ciucs 
of  sprain  of  the  foot  are  really  rases  of  fracture  of  the 
:l^tI';t;::llus    without    displacement.       The    diagnosis   is 
Mutietinics   dilHcult.    lhouj;h    when    Iwth   displace- 
ment and   crepitus  exist   there  should    l>c   no 
dillicult>'.     In  doubtful  cases  the  use  of 
the   Hontgcn    rays   should   clear  up 
the  iliagnosis  (Fig-  84.i). 

The  treatment  is  sim- 
ple in  cases  in 
which  no  liisplnco- 
inent  has  occurred. 
The  foot  should  be 
TR*.iiLis.  placed     in     proper 

e  iir«cedinc  iiiiuirmtiun.  position     and     im- 

mobilized    with    a 
vith  displacement  demand  early  o|)erative 


usually   broken    by 


Frm  k  •kuia'*"'  •>'  *)>•  on 


plaster-of- Paris  bandage.     Cases 
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treatment,  as  a  rule,  on  account  of  the  danger  of  the  sloughing  of  the 
soft  parts  overlying  the  displaced  fragment.  If  a  portion  of  the  upper 
articular  surface  of  the  bone  has  been  broken  off,  the  fragment  should 
be  removed.  Fracture  of  the  neck  with  displacement  of  the  head  will  require 
incision  and  removal  of  the  head  if  the  latter  cannot  be  replaced.  Better 
functional  results  are  obtained  by  the  removal  of  detached  and  displaced 
fragments  than  by  their  retention,  even  if  these  could  be  restored,  which  is 
rarely  possible.    This  is  still  more  emphatically  true  of  compound  fractures. 

Gunshot  Fractures  in  the  Neighborhood  of  the  Ankle-joint.— 
Compound  fractures  involving  the  astragalotibial  joint  are  rare.  The  malleoli 
as  well  as  the  lower  end  of  the  tibia  may  be  perforated  by  a  bullet  without 
injur}'  to  the  joint,  particularly  in  the  case  of  the  small-caliber  and  high-velocity 
modern  arm.  In  the  older  type  the  joints  may  b^  involved  by  splintering, 
particularly  if  the  missile  enters  the  bone  an  inch  or  two  above  the  articular 
surface,  since  the  bone  here  splinters  more  easily.  Bullets  passing  through 
the  astragalus  always  injure  the  ankle-joint. 

Compound  fractures  of  the  mediotarsal  or  Chopart's  joint  are  also 
usually  gunshot  fractures.  As  a  rule,  the  ball  enters  at  the  dorsum,  im- 
plicates the  head  or  neck  of  the  astragalus,  and  perforates  the  tarsal  sinus. 
The  same  bullet  may  likewise  injure  the  ankle-joint.  Here,  also,  the  conse- 
quences of  injur}^  to  the  joint  may  be  separated  from  those  due  to  the 

splintering  effects.  Purely  perforative  shots 
are  relatively  without  danger.  In  the  case 
of  the  OS  calcis  with  its  thicker  cortical 
substance,  the  splintering  will  usually  be 
greater,  and,  in  case  of  low  propulsive  energy, 
the  ball  will  imbed  itself  in  the  bone. 

Dislocations  of  the  Tarsal  and  Meta- 

Fkj.  846.— Dislocation  of  Great  Toe.  tarsal  BoneS  and  Of  thC  ToCS. — Consider- 
able force  is  re(iuire(l  to  rupture  the  ligji- 
nients  on  the  dorsal  and  plantar  surfaces  and  in  the  interosseous  spaces,  in 
order  to  permit  dislocation  of  the  tarsal  and  metatarsal  bones  to  take  place. 
Most  dislocations  occur  at  the  tarsometatarsal  joint,  in  which  either  all 
or  a  part  of  the  metatarsal  bones  are  dislocated.  There  is  neither  a  special 
mechanism  of  origin  nor  special  obstacles  to  reduction.  These  dislocations 
in  some  respects  resemble  fractures.  Reduction  is  effected  by  pressure  and 
traction,  and  retention  by  a  splint,  or  a  simple  retentive  bandage  to  prevent 
reclisplacement,  such  as  occurs  in  a  fracture  following  reduction. 

Traumatic  dislocations  of  the  toes  are  ver>'  rare,  particularly  of  the 
four  outer  toes.  Out  of  22  cases  collected  by  M  a  1  g  a  i  g  n  e  19  were  dislo- 
cations of  the  great  toe  on  the  metatarsal  joint  (Fig.  84G).  IV)th  the 
niochanisiTi  of  the  dislocation  and  the  mechanism  of  reduction  of  the  great 
too  are  quite  analogous  to  those  of  dislocations  of  the  thumb.  Likewise  in 
many  respects  dislocations  of  the  toes  resemble  those  of  the  fingers. 

The  use  of  defective  foot-gear  sometimes  leads  to  displacement  of  the 
l)asilar  phalanx  so  far  toward  the  dorsal  side  of  the  metatarsal  head  that 
tlie  articular  surfaces  are  no  longer  in  contact.  The  second  toe  is  the  most 
fro(|Uont]y  affected.  In  addition  to  the  extension  of  the  basilar  phalanx,  the 
second  and  third  phalanges  are  flexed  at  right  angles  (hammer-toe). 


THE   LEG  AND   FOOT  601 

The  other  toes  may  likewise  be  affected;  flat-foot  is  likely  to  follow.  Cal- 
losities form  on  the  dorsal  surfaces  of  the  toes.  The  disability  is  sometimes 
very  great.  The  treatment  consists  of  open  transverse  division  of  the  skin, 
flexor  tendon,  and  capsule,  combined  with  excision  of  the  callosities  usually 
present  on  the  dorsal  surface,  and  resection  of  the  joint  through  the  incision 
made  for  the  excision  of  the  callosities. 

Fractures  of  the  os  calcis  offer  special  conditions.  They  are  divided 
into  simple  transverse  fractures  of  the  body  of  the  bone  near  its  posterior 
surface,  and  stellate  fractures  passing  through  the  body  of  the  bone,  the 
sustentaculum  tali,  and  the  anterior  process.  The  former  injur\'  is  rare 
as  arising  from  muscular  action,  though  the  tendo  Achillis  may  tear  off  a 
fragment  of  bone  at  its  long  insertion  at  the  posterior  surface  of  the  bone 
instead  of  rupturing  (fracture  by  a\'ulsion).  Plantar  flexion  of  the  foot  and 
flexion  of  the  knee  may  permit  approximation  of  the  surfaces;  otherwise 
tenotomv  of  the  tendo  Achillis  will  be  necessarv.  Stellate  fractures  of  the  os 
calcis  are  more  common.  They  usually  arise  from  falling  from  a  consider- 
able height  and  striking  on  the  heel  with  the  limb  fully  extended.  The 
astragalus  acts  like  a  blunt  wedge  on  the  os  calcis.  The  swelling  is  consider- 
able, and  the  effused  blood  masks  the  details  of  the  injury ;  superficial  ex- 
amination usually  fails  to  locate  the  lesion.  The  enlargement  at  each  side 
of  the  OS  calcis  is  resistant,  showing  an  increase  in  the  width  of  the  bone, 
particularly  on  the  inner  side.  Movements  of  the  heel  are  painful,  the  arch  of 
the  tarsus  is  collapsed  and  the  foot  flattened.  Broadening  of  the  sole  and  heel 
is  made  apparent  by  comparing  the  two  feet,  with  the  patient  kneeling.  The 
treatment  consists  in  a  simple  bandage  and  quiet  for  four  weeks.  Disturb- 
ances of  function  are  rare;  a  flat  foot,  however,  results. 

Fractures  of  the  other  bones  of  the  foot,  namely,  the  cuboid,  scaphoid, 
the  cuneiform  bones,  and  the  bones  of  the  metatarsus  and  phalanges,  are 
always  due  to  direct  force,  such  as  the  falling  of  heavy  bodies  on  the  feet, 
crush  accidents,  gunshot  injuries,  etc.  The  latter  are  common  in  military 
practice.  Their  importance  is  due  more  to  the  injuries  of  the  soft  parts  than 
of  the  bones.  Projectile  injuries,  wounds  from  fragments  of  shells,  etc.,  are 
more  important  because  of  the  usual  coincident  opening  of  the  tarsal  joints, 
and  the  later  occurrence  of  suppuration  and  caries.  Extensive  resections,  and 
even  amputations,  are  very  often  required  in  these  cases. 

Injuries  of  the  Muscles  and   Tendons  of  the  Leg  and   Foot.— 

Among  the  injuries  of  the  soft  parts  of  the  leg  and  foot  those  of  the  muscles, 
tendons,  and  sheaths  of  the  tendons  are  the  most  important.  These  tendons 
are  occasionally  ruptured  subcutaneously,  specially  those  of  the  muscles  of  the 
calf,  the  tendo  Achillis,  and  the  peroneal  tendons.  Small  rents  in  the  calf 
muscles  are  sometimes  observed;  these  arise  from  excessive  exertion,  as  in 
jumping,  or  they  may  occasionally  occur  spontaneously  from  muscular  cramps, 
which  are  here  very  frequent.  These  muscular  cramps  are  frequently  caused 
by  varicose  veins  within  the  muscles  (H  u  e  t  e  r).  The  violent  pains  in  cramp 
of  the  muscles  of  the  calf  are  due  to  compression  of  the  communicans  poplitei 
where  that  nerve  descends  to  join  the  communicating  branch  of  the  peroneal. 
Special  treatment  is  not  necessary';  the  condition  requires  simply  rest. 

Transverse  rupture  of  the  tendo  Achillis  above  or  at  its  point  of  attach- 
ment, with  or  without  fracture  by  a\'ulsion  of  the  os  calcis  at  the  point  of  in- 
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sertion,  sometimes  occurs  in  consequence  of  powerful  contraction  of  the  muscles 
of  the  calf.  In  two  cases  coming  under  my  observation  the  injury  occurred 
from  forced  dorsal  flexion  of  the  foot,  with  coincident  direct  pressure  on  the 
tendon.  The  tendon  gave  way  as  a  tense  violin-string  gives  way  when  struck 
a  quick  blow.  In  the  first  case  the  patient,  an  officer  in  the  Revenue  Ser\'ice, 
sprang  from  the  pilot-house  to  the  deck  of  a  tugboat  and  struck  with  his  foot 
in  dorsal  flexion,  forcing  it  into  a  narrow  space  between  two  boxes.  The  sharp 
edge  of  one  of  the  boxes  impinged  on  the  tendo  Achillis,  which  gave  way  with 
an  audible  snap.  In  the  second  case  an  army  teamster  w^as  thrown  from  his 
seat  by  a  runaway  team  and  struck  with  his  heel  forced  betw^een  two  rough 
logs.  The  foot  was  strongly  flexed  in  the  dorsal  direction,  and  it  became 
necessary  to  roll  the  logs  apart  to  extricate  it. 

In  rupture  of  the  tendo  Achillis  the  patient  feels  as  if  struck  by  some  blimt 
weapon,  and  as  if  his  heel  were  sunk  into  a  hole.  A  hollow  exists  at  the  place 
of  rupture.  He  may  be  able  to  produce  plantar  flexion  by  means  of  the  intact 
plantaris  and  the  tibialis  posticus,  but  cannot,  while  standing  on  the  injured 
side,  raise  the  lx)dy  by  lifting  the  heel  from  the  ground.  The  treatment  is 
immediate  suture,  when  possible.  The  parts  at  the  site  of  the  rupture  should 
be  exposed  by  a  lateral  curved  incision,  the  clots  turned  out,  and  accurate  coap- 
tation maintained  by  means  of  fine  silk  sutures,  the  foot  being  held  in  strong 
plantar  flexion  and  the  knee  well  flexed.  The  external  wound  is  sutured  and 
a  plaster-of-Paris  bandage  applied.  If  the  ends  cannot  be  approximated 
within  an  inch,  the  os  calcis  may  be  exposed  by  a  U-shaped  incision  and  sawed 
through  in  a  vertical  direction  so  as  to  allow  the  posterior  fragment  with  the 
lower  ruptured  end  attached  to  be  displaced  upward  (Poncet).  Or,  the 
upper  end  may  be  lengthened  by  the  operation  of  splitting  and  reflecting  the 
partially  detached  segment  downward  (see  Operations  on  Tendons).  Failure 
to  approximate  the  ends,  or  any  portion  thereof,  may  necessitate  the  attach- 
ment of  the  central  end  to  the  tendon  of  the  tibiaUs  posticus. 

Rupture  of  the  plantaris  muscle  cannot  be  diagnosed  with  certainty. 
and  is  of  no  surgical  importance. 

Dislocations  of  the  peroneal  tendons  from  their  normal  position  behind 
the  external  malleolus,  and  dislocation  of  the  tendon  of  the  tibialis  posticus 
on  the  external  malleolus,  are  rare  injuries,  the  latter  particularly  so.  These 
injuries  occur  from  rupture  of  the  tendinous  sheaths,  and  the  dislocation  takes 
place  as  a  habitual  dislocation  when  the  muscles  are  contracted.  \Miere 
there  is  much  disal)ility,  and  when  after-treatment  by  compresses  designed  to 
hold  the  tendon  in  i)lace  has  failed,  the  tendon  may  be  replaced  by  means  of 
an  operation  designed  to  suture  the  torn  tendon-sheath,  and  to  form  a  new 
one  from  the  adjoining  fascia;  this  is  supplemented  by  chiseling  a  groove 
for  the  tendon  l)ehind  the  malleolus. 

Hemorrhage  into  the  peroneal  sheaths  and  also  into  the  sheath  of 
the  tibialis  posticus  has  been  observed  and  is  not  very  rare.  The  hemor- 
rhage may  be  followed  by  syno\'itis  and  dropsy  of  the  sheath  of  the  tendon. 
In  differentiating  this  condition  from  accumulation  of  fluid  in  the  ankle-joint 
the  point  to  be  borne  in  mind  is  that  when  the  fluid  is  in  the  joint  the  swellin<r 
a})poars  in  front  of  the  malleoH,  while,  if  it  is  in  the  sheath  of  the  peroneal 
tendons,  or  the  tendon  of  the  tibialis  posticus,  it  will  appear  behind  the  respec- 
tive malleolus.     The  treatment  is  by  massage  and  compression.     Phlegmon- 
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ous  inflammation  travels  along  the  sheaths  of  the  tendons  of  the  toes  in  a 
manner  similar  to  that  described  in  connection  with  the  hand  and  fingers.  In 
cases  of  injuries  of  the  soft  parts  suppuration  must  be  controlled,  and  early 
free  exit  given  to  suppurative  collections,  particularly  in  the  sole  of  the  foot 
where  these  occur  beneath  the  dense  plantar  fascia. 

Hemorrhage  and  serous  and  tuberculous  synovitis  have  been  observed  in 
the  joint-like  sheath  of  the  peroneus  longus  where  it  passes  over  the  cuboid 
bone  to  the  plantar  surface  of  the  foot. 

Injuries  of  the  Nerves  and  Vessels  of  the  Leg  and  Foot.— Super- 
ficial wounds  may  divide  the  saphenous  nerve,  sensibility  at  the  inner 
edge  of  the  foot  to  the  great  toe  being  destroyed.  At  the  dorsum  of  the  foot 
the  same  nerve  may  be  injured,  as  well  as  the  cutaneous  branches  of  the 
musculocutaneous  and  those  of  the  anterior  tibial.  The  loss  of  sensibilitv 
from  these  injuries  is  unimportant.  The  two  principal  nerves  of  the  leg  and 
foot  are  the  peroneal  and  the  tibial.  ()f  these,  the  former  is  much  more  ex- 
posed to  injur>'  than  the  latter,  on  account  of  its  more  superficial  location  just 
below  the  knee-joint,  at  the  point  where  it  passes  from  the  popliteal  space 
around  the  head  of  the  fibula  to  the  anterior  surface  of  the  leg.  The  majority 
of  injuries  of  this  nerv^e  recorded  were  caused  by  the  scythe  while  mowing. 
Injuries  of  the  main  trunks  of  the  peroneal  and  tibial  are  followed  by  disturl>- 
ances  of  motion  as  well  as  of  sensation.  Gunshot  wounds,  as  a  rule,  affect  in 
addition  the  accompanying  artery,  the  anterior  or  posterior  tibial,  and  the 
bone;  under  these  circumstances  the  injur\^  to  the  nerve  is  unimportant. 
The  rare  cases  of  exclusive  injury  to  the  nerve  as  occurring  from  punctured 
or  incised  wounds,  e.  gr.,  operation  wounds,  will  therefore  be  considered. 

The  areas  of  innervation  of  the  two  large  nerves  oT  the  leg  are  definitely 
separated.  I)i\ision  of  the  peroneal  nerve  paralyzes  the  abductor  muscles 
of  the  foot,  and  gives  rise  to  the  appearances  of  clubfoot  (talipes  eciuino varus) . 
without  the  contractures  of  the  adductors.  The  foot,  therefore,  in  walking, 
falls  into  position  by  its  own  weight  and  the  patient  is  able  to  walk  on  the  sole 
of  the  foot  (Hueter,  Langenbeck).  (For  nerve  suture,  see  page  854, 
Vol.  I.) 

The  arteries  of  the  leg  are  injured  rather  frequently,  but  almost  always 
in  connection  with  injuries  of  the  bone.  Simultaneous  injury  of  both  arteries 
may  be  followed  by  gangrene  of  the  foot.  If  amputation  is  not  othenvise 
demanded,  local  ligation  of  the  arteries  is  indicated.  In  cases  of  secondary 
hemorrhage  due  to  local  septic  conditions  ligation  of  the  femoral  artery  in 
continuity  may  be  preferable  to  local  ligation  of  the  deep  arteries  in  septic  and 
inflamed  tissues. 

Both  trunks  of  the  tibial  arteries  are  so  accessible  at  the  tarsus  that  the 
control  of  hemorrhage  is  not  difficult.  Hemorrhage  from  the  terminal  branches 
of  the  tibial  arteries  at  the  metatarsus  and  the  plantar  arch  is  rare  and  is 
usually  controlled  by  local  ligation. 

Hemorrhage  from  varices  is  sometimes  sufficiently  serious  to  lead  to  death 
(see  Vol.  I,  page  101).     Direct  compression  usually  suffices  for  its  arrest. 

Ligation  in  Continuity  of  the  Anterior  and  Posterior  Tibial  Arte- 
ries.—  Typic  ligation  of  the  anterior  tibial  artery  in  continuity  is  per- 
formed in  the  lower  third  of  the  leg  above  the  ankle-joint.  A  3-inch 
longitudinal  incision  is  made  through  the  integument  between  the  tendons 
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of  the  tibialis  anticus  and  the  extensor  proprius  hallucis  (Fig,  847,  a).     The 

crural  fascia  is  divided  for  the  length  of  the  skin  incision  and  the  space 
between  the  tibialis  anticus  and  the  extensor  pro- 
prius hallucis  recognized,  the  muscles  separated  to 
the  interosseous  ligament,  and  the  peroneal  ner\'e 
identified  (Fig.  848).  The  arterj'  lies  behind  the 
ner\'e,  and  to  the  inner  aide  of  it,  surrounded  by 
two  or  more  veins.  The  dorsalis  pedis  arterj'  is 
ligated  in  front  of  the  ankle-joint.  The  incision  is 
made  parallel  to  the  tendon  of  the  extensor  proprius 
hallucis  and  to  the  outer  side  of  it  (Fig.  847,  b). 
The  posterior  tibial  artery  is  ligated  in  the 
middle  third  of  the  leg,  through  a  3-inch  incision, 
a  fingerbreadth  internal  to  the  median  border  of 
the  tibia  (Fig.  849,  a).  The  crural  fascia  is  di\'ided 
at  the  edge  of  the  tibia;  the  inner  insertion  of  the 
solcus  is  separated  from  the  bone,  when  the  inter- 
val between  the  superficial  and  the  deep  group  of 
calf  muscles  occupied  by  loose  connective  tissue 
comes  into  view.  The  soleus  and  gastrocnemius 
muscles  are  lifted  from  their  bed  with  a  blunt  re- 
tractor. The  layer  of 
fascia  separating  the 
deep  group  of  muscles 
from  the  soleus  is  di- 
vided to  the  first  in- 
termu.'icular  space  be- 
tween the  flexor  lon- 
gus  digitorum  and 
r-       K  "^^    tibialis    posticus 

tion'op'iu)  THK  an-te'bi'or     musclc,  whcH  t he  pos- 
BALisi'kDi"'"'^'      ^"''    ™'      tcrior     tibial      arterj', 
accompanied    by    the 

posterior    tibial    ner\'e     and     several    veins,    is 

found. 

In   ligation  of    the  posterior  tibial  artery 

bchiiiil  the  internal  malleolus  the  inner  lower  edge 

of  tlie  latter  and  the  inner  lower  edge  of   the 

jihmtar  purfiicc  of  the  os  ctdcis  (not  the  edge  of 

the  soft    purls  of  the  heel)   are  identified.     The 

artery  liew  in  the  middle  of  Ihe  space  thus  marked 

out.  With  the  foot  well  rotated  outward  a  curved 

incision  with  its  convexity  upward   and  forward 

is  made  at  this  i>oint  (Fig.  849,  h).     The  upper 

end    of    tliis    incision    lies    midway   between    the 

point   of  the  malleolus  ami  the  median   border 

of  the  tendo  Achillis.     The  fibrous  fiuseia  is  di- 
vided   aero.ss;    the   artery,   accompanied   by  two 

The  lower  third  of  the  leg  is  sometimes  selected  for  the  ligation.     A  3-inch 
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vems,  comes   into    \iew. 
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incision  is  made  parallel  to  the  inner  margin  of  the  tendo  Achillis,  and  the 
two  layers  of  fascia  divided.    The  artery 
with   its  venae  comites  is  found  on  the 
outer  margin  of   the  flexor  longus  digi- 
tonim,  the  nerve  lying  external  to  it. 

mFLAMMATION  OF  THE  SKIN  OF  THE 
LEG  AND  FOOT 

Acute  infiammatorj-  processes  in  the 
1^,  e.  g.,  lymphangitis,  cellulitis,  and 
erysipelas,  are  often  due  to  ulcers  and 
trivial  wounds  on  the  toes  or  at  the  edges 
of  the  nails.  They  are  to  be  treated  on 
general  principles  (see  Vol.  I,  page  177). 
Furuncles  and  eczema,  which  at  first 
appear  harmless,  without  proper  treat- 
ment niaj-  undergo  ulceration  under  the 
influence  of  embarrassed  circulation  in 
those  whose  occupation  compels  them  to 
stand  a  long  time. 

Callosities  and  blisters  occur  in  con- 
sequence of  shoe  pressure.  The  callosi- 
ties sometimes  become  \'ery  painful,  so 
that  removal  with  the  knife  is  neces- 
sary. Blisters  should  lie  simply  pricked  fiq.  wb-likesof  iNr«to«  nm  i.»;ation 
wi^  a  sterilised  needle  after  thoroughly  'iil,t^™HtKa™tyAi''JbTliHlia\Hl 

eleansing  the  surroundings,  and  the  con-  Intkbn.i.  maiaeohb,  ' 

tents  evacuated.     They  should  then  be 

firmly  strapped  with  strips  of  adhesive  plaster,  the  strips  extending  several 
inches  beyond  the  margins  in  all  directions.  These  should  be  allowed  to 
remain  for  several  days  before  removal.  The  strapping  ma>-  be  repeated,  if 
neeeesary.  Fissures  of  the  callosities  and  rupture  of  blisters  sometimes  lead 
to  infection  of  the  papillary  body.  The  sole  of  the  foot  is  predisposed  to 
the  same  form  of  phlegmonous  inflammation  as  the  palm  of  the  hand,  but  it 
is  not  so  frequently  exposed  to  infection  except  in  those  who  go  barefooted 
(see  Panaritium  of  the  Hand;  for  treatment  of  corns,  see  Clavus). 

Ingrowing  toe-nail  (unguis  incarnatus)  is  a  very  common  afTcc- 
tion.  The  nail  does  not  grow  into  the  flesh,  however,  but  the  skin  of  the 
nail-fold  encroaches  on  and  envelops  the  nail.  The  afTection  originates 
from  umple  onychia,  an  inflammation  of  the  nail-fold  and  matrix.  Slight 
traumatism,  due  to  improper  cutting  of  the  nail,  or  lateral  pressure  from  a 
deformed  nail,  permits  infection  in  unclean  conditions,  the  microorganisms 
proliferating  in  the  soft  epidermal  la\er  of  this  furrow.  Inflammation  of  the 
painllar}'  body  and  suppuration  follow,  and  granulations  grow  about  the 
fldg«  of  the  nail  (Fig.  850);  pus  is  conflned  between  the  granulating  surface 
and  the  nail.  In  the  treatment  of  ingrowing  toe-nail  it  has  been  recommended 
to  paint  the  ulceration,  in  the  initial  stage,  with  a  solution  of  fcrri  chloridum. 
Operative  treatment  must  be  resorted  to  in  old  and  severe  cases.     The  simplest 
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plan  is  to  split  the  nail  in  the  middle  with  a  pair  of  stout  scissors,  remove 
one  or  both  halves,  curet  or  cut  away  the  granulating  tissue  and  adjacent  matrix 
and  nail  furrow,  and  dress  antiseptically. 

Onychia  maligna  (Wardrop).  in  which  the  whole  of  the  matrix 
is  involved  in  the  inflammation,  requires  entire  removal  of  the  matrix.  This 
affection  may  be  syphilitic  or  tuberculous. 

All  suppurative  inflammations  of  the  leg  and  foot  should  be  treated  by 
early  incision,  on  account  of  the  danger  ensuing  from  necrotic  conditions,  such 
as  ulcer,  etc.,  due  to  the  defective  nutrition  of  these  parts. 

Perforating  ulcer  of  the  foot  (mal  perforant  du  pied  of  V  £  s  - 
i  g  n  i  6).  or  Madura  foot,  is  a  peculiar  ulceration  of  the  sole  of  the  foot 
which  penetrates  from  the  skin  through  the  plantar  aponeurosis  and  the 
muscles  and  tendons  toward  and  through  the  space  between  the  metatarsal 
bones.  It  may  be  due  to  endarteritis  obliterans,  and  is  analc^us  to  senile 
gangrene.  Again,  it  may  result  from  neglected  panaritium,  epithelial  carcinoma, 
or  suppuration  of  deep  bursae  mucosae.  In  other  cases  it  originates  from 
diabetes  meliitus,  or  it  may  ha\e  a  neuropathic  origin,  with  paralj-sis  of  sensory 
and  vasomotor  nerves.  I->got  poisoning  may  cause  gangrene  of  the  toea. 
Perforating  ulcer  of  the  foot  frequently  commences  at 
the  site  of  a  com.  The  treatment  consists  of  rest  in 
bed,  wet  antiseptic  dressings,  and  removal  of  the  loos- 
ened tissues  each  day.  When  the  ulcer  becomes  healthy, 
it  is  treated  by  glycerin  to  which  sufficient  salicylic  acid 
is  added  to  make  a  cream ;  to  each  ounce  of  the  cream. 
10  minims  of  carbolic  acid  are  added.  After  it  has 
healed  all  pressure  is  to  be  removed  by  wearing  a 
bunion  plaster.  Excision  of  the  ulcer,  or  even  ampu- 
tation, may  have  to  be  resorted  to  in  recurring  cases. 

Decubitus  (bed-sore)  may  occur  at  the  heel  from 
lying  in  bed  in  cases  of  paralysis,  as.  for  instance. 
after  injuries  of  the  .spinal  conl.  Antiseptic  dres.'iing  is  the  best  treatment. 
Varicose  Ulcers. — Varicose  ulcers  commonly  make  their  appearance  on 
the  leg  and  about  the  unkle.  They  arc  more  frequently  ob.-'ervcd  in  the  cla-ss 
iif  i';i,se!4  in  which  there  is  more  or  less  thickening  of  the  skin  from  exudate  both 
in  this  structure  and  in  the  sulH'Utancous  ctmnective  tissue,  and  in  which  the 
pmniincnce  of  the  veins  is  masked  by  the  exudate  and  the  accompanying 
odctiiii.  The  n-sulting  disturbances  of  nutrition  are  frequently  followed  by  an 
oUstinitte  crzcnia.  which  in  time  gives  rise  to  superficial  ulceration.  This 
lieciKiips  chronic,  and  eventually  extends  both  in  area  and  in  depth,  ultimately 
iiivnlving  the  entire  thickness  of  the  skin.  A  varico.se  ulcer  may  likewise 
ari.-'c  from  an  abscess  following  a  suppurative  thrombophlebitis  if  this  is 
permitted  lo  implicjite  the  skin;  if  incised  early,  however,  this  does  not  occur. 
In  ihi!  ambulatory  treatment  of  chronic  varicose  ulcers  the  thickene«l 
e<lgos  and  harri  fibrous  floor  of  the  ulcer  are  to  be  incised  by  parallel  incisions 
alxml  one-fourth  (if  an  inch  apart,  which  shoulil  Include  the  thickness  of  the 
indurated  ctlgcs  and  floor,  and  sh«nild  extend  about  half  an  inch  or  more  into 
the  surrounding  tissue  ("gridiron  incisions").  The  blood-clot  which  forms 
In  these  incisions  is  pcnnitled  \u  remain  when  the  bleeding  has  cesused.  A 
fhorougli  antiseptic  cleansing  of  the  surroundings  should  precede  the  incisions. 
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To  relieve  the  hyperemia  and  at  the  same  time  protect  the  ulcer  and  support 
the  circulation,  so  that  the  patient  may  be  up  and  about,  there  is  no  measure 
so  efficient  as  basket-strapping  with  resin  or  diachylon  plaster.  The  plaster 
should  be  cut  crosswise  to  the  piece  and  three-fourths  of  an  inch  wide.  Heating 
over  an  alcohol  lamp  increases  the  adhesive  qualities  of  the  plaster,  and  at  the 
same  time  sterilizes  it  (see  page  71,  Vol.  I). 

Subfascial  phlegmon  is  most  frequently  due  to  open  wounds  of  the 
soft  parts,  the  infection  extending  to  the  deeper  structures;  or  it  may  result 
from  subcutaneous  phlegmon.  The  last  named  occurs  most  frequently  at  the 
dorsum  of  the  foot ;  it  is  rarely  observed  in  the  sole  on  account  of  the  dense  and 
slightly  vascular  plantar  aponeurosis,  and  the  short  and  vertically  placed 
fibers  of  the  latter.  The  occurrence  of  phlegmonous  inflammation  beneath 
the  plantar  fascia,  however,  is  followed  by  high  fever  and  other  grave  constitu- 
tional disturbances,  owing  to  the  pressure  of  the  dense  fascia,  which  compels 
rapid  absorption.  The  condition  demands  prompt  interference  in  giving  exit 
to  the  pus  and  maintaining  free  drainage. 

Senile  gangrene  rarely  occurs  before  the  seventieth  year,  and  is  more 
frequently  observed  in  men  than  in  women.  It  begins  almost  constantly  at 
the  great  toe,  where  it  is  favored  by  defective  nutrition  arising  from  the  dis- 
tance of  the  latter  from  the  heart,  as  well  as  by  endarteritis  obliterans.  It 
b^ns  as  a  brownish  discoloration,  sometimes  accompanied  by  vesicles  con- 
taining serum.  The  skip  becomes  black,  the  discoloration  extending  to  the 
base;  the  same  changes  may* go  on  in  the  other  toes  as  well.  Pain  is  present 
from  the  beginning.  After  the  blisters  are  opened  the  tissues  become  dr\' 
or  mummified  from  defective  arterial  pressure.  At  the  margins  of  the  gan- 
grenous portions  the  tissues  still  contain  sufficient  moisture  to  cause  putre- 
faction, and  to  infect  the  still  living  adjacent  tissues.  The  resulting  inflamma- 
tion occasionally  affects  the  surrounding  tissues  as  a  subfascial  phlegmon,  and 
may  endanger  life  from  septic  absorption.  The  subsequent  course  of  the 
gangrene  varies  greatly  in  different  cases.  In  some  cases  death  occurs  within 
a  few  weeks  after  the  first  appearance  of  the  gangrene,  while  in  others  the 
gangrene  extends,  with  low  fever,  from  the  toe  to  the  metatarsal  region,  and 
upward  to  the  1^,  the  patient  after  months  of  suffering  succumbing  to  chronic 
septicemia.  These  patients  frequently  suffer  from  valvular  disease  of  the 
heart,  diabetes,  chronic  nephritis,  and  other  disturbances,  from  which  they 
may  perish  in  the  meanwhile.  Hypostatic  pneumonia,  bronchitis,  and  uremia 
frequently  hasten  the  end. 

Frost-bite  occasions  a  like  condition  of  gangrene.  There  is  this  differ- 
ence, however:  in  frost-bite,  amputation  may  be  followed  by  a  very  good 
result  in  otherwise  healthy  individuals  and  in  cases  in  which  tlie  dead  tissues 
have  separated  from  the  living  by  processes  of  suppuration  and  granulation 
(line  of  demarcation).  Even  in  this  class  of  cases  there  may  be  highly  in- 
flamed tissues  and  a  profound  general  septic  infection,  when  the  prognosis  is 
not  so  favorable,  though  intermediate  amputation  is  frequently  successful. 

In  senile  gangrene,  on  the  other  hand,  even  with  moist  antiseptic  dressings, 
general  stimulating  treatment,  elevation  of  the  foot  and  warm  baths,  a  line 
of  demarcation  is  seldom  formed.  Amputation,  therefore,  must  be  performed 
at  a  sufficient  height  to  reach  tissues  the  temperature  of  which  is  not  lower 
than  that  of  the  corresponding  part  of  the  other  limb.     Amputation  below 
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the  tubercle  of  the  tibia  is  only  rarely  successful.  High  amputation  is  most 
often  successful  for  the  reason  that  the  deep  femoral  artery  is  rarely  attacked 
by  atheroma,  and  may  nourish  the  flaps.  In  the  majority  of  cases  cither  the 
lower  third  or  the  middle  of  the  thigh  should  be  selected. 

Moist  or  acute  gangrene  differs  from  the  dry  senile  form  in  that  the 
part  remains  moist  and  putrefaction  occurs.  It  may  be  limited  to  parts 
actually  destroyed  by  traumatism,  which,  together  with  some  surrounding 
tissue,  die.  or  it  may  tend  to  spread  widely  from  virulent  specific  microor- 
ganisms, this  resulting  in  strangulation  of  the  vein  or  artery-,  or  both  (N  a  n  - 
c  r  e  d  e).  In  the  typic  form  of  moist  gangrene  both  the  vein  and  the  artery- 
are  constricted  or  damaged.  \\Tien  occurring  as  a  result  of  inflammation,  the 
pressure  of  the  exudate  outs  off  the  blood-supply.  The  treatment,  pending 
the  formation  of  a  line  of  demarcation,  consists  in  dressing  the  parts  antisepti- 
cally.     Amputation  should  be  performed  well  above  the  gangrenous  parts, 

INFLAMMATION  OF  THE  BONES  OF  THE  LEG 
The  shaft  of  the  tibia  and  the  lower  end  of  the  femur  are  attacked  with 
about  the  same  frequency  by  acute  osteomyelitis.  Sequestrotomy  is 
therefore  quite  often  necessan,'  in  the  shaft  of  the  tibia.  The  operation  is 
comparatively  simple,  however,  from  the  superficial  location  of  the  anterior 
surface  of  the  bone,  where  the  infection  usually  tends  to  point. 


Bone  abscesses  have  a  peculiar  dispasition  to  occur  at  the  upper  and 
the  lower  enil  of  (he  tibia.  The  majority  of  these  are  tuberculous;  occasionally 
they  are  due  (o  tlic  breaking  riowri  of  syphilitic  gumma  of  the  bone,  syphilitic 
affpcfions  of  the  tibia  lieing  rather  common.     Severe  nocturnal  pain  wi^ 
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swelling  in  the  upper  or  the  lower  end  of  the  tibia  and  the  occurrence  of  fever 
point  to  the  existence  of  bone  abscess.  An  exploratorj'  drilling  operation 
may  reveal  the  presence  of  pus,  in  which  case  free  vent  must  be  given  by  the 
chLsel,  and  the  opening  enlarged  sufficiently  to  permit  thorough  clounsing 
with  Volkmann's  sharp  spoon.  Acute  osteomyelitis  is  occasionally, 
though  rarely,  observed  in  the  fibula.  A  total  sequestration  of  the  bone  has 
been  obsened,  requiring  the  removal  of  the  entire  bone. 

Rachitic  Curvatures  of  the  Leg.— Rachitic  curvatures  are  frequent 
in  the  lower  third  of  the  1^  {Rg.  851).  The  convexity  of  the  curve  is  usually 
directed  outward,  occiLsionally  forward,  rarely  inward.  The  bone  is  usually  flat- 
tened from  side  to  side.  A  curvature  may  be  present  near  the  upper  epiphysis 
of  the  tibia,  and  a  similar  one  in  the  lower  end  of  the  femur  (genu  varum  or 
bow-leg).  In  children  between  two  and  six  years  the  treatment  consists  of 
antirachitic  measures  (see  Rachitis,  page  144,  Vol.  I).and  the  use  of  braces  (Kig. 


S-M).  In  children  between  six  and  eight  years  of  age  the  bone  can  frequently  be 
straightened  simply  by  the  hands,  with  the  patient  under  an  anesthetic.  This 
may  be  done  even  at  an  earlier  age  if  the  curvature  is  pronounced,  ('ases 
re»<isting  simple  manual  straightening  may  be  corrected  by  the  osteoclast 
(Hg.  852),  or  by  weakening  the  bone  at  the  desired  point  by  a  few  nicks  of 
the  chisel,  or  one  or  two  drill-holes.  After  sclerotic  changes  have  occurred 
in  the  later  years  of  childhood,  and  in  adults,  it  will  be  necessary  to  remove  a 
A'edge-shape^l  piece  of  the  bone. 

Non-traumatic  Inflammation  of  the  Ankle-joint.— This  may  occur 
in  the  acute  or  the  chronic  form  of  polyarthritis.  The  occurrence  of  tuber- 
culous arthritis  in  otherwise  apparently  healthy  children  is  sometimes 
preceded  by  what  appears  to  be  a  simple  serous  synovitis,  with  perhaps  rather 
more  swelling  in  the  periarticular  tissues  than  occurs  in  the  latter  affection 
in  other  joints.     Suppuration  follows,  and  death  nia)'  take  place  from  miliary 
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tuberculosis.     In  other  cases,  as  well  as  in  adults,  the  tuberculous  83mo\'itis 
is  a  manifestation  of  a  general  tuberculosis. 

In  the  majority  of  cases  the  tuberculous  syno\itis  follows  a  more  chronic 
and  localized  course,  extending  from  the  synovial  membrane  to  the  bone. 
Isolated  foci  in  the  bone  are  unconmion;  the  spong>'  tissue  of  the  lower  end  of 
the  tibia  l>ecomes  the  seat  of  a  diffuse  tuberculous  osteomyelitis,  resembling 
more  an  inflammatory-  osteoporosis  than  a  tuberculous  process.  The  bone 
feels  spong>'  on  pressure;  this  also  elicits  tenderness,  which  extends  an  inch 
or  more  al>ove  the  joint.  This  sensitiveness  of  the  tibia  is  peculiar:  it  may 
be  present  when  there  are  ver>'  slight  changes  in  the  joint  itself. 

Primary  inflammation  of  the  bone  is  rare  at  this  point,  and  still  rarer 
is  primar>'  tuberculous  osteomyelitis  of  the  malleoli  or  lower  epiphysis  of 
the  tibia.  A  tuberculous  focus  in  the  astragalus  is,  however,  less  rare,  though 
this  bone  is  not  specially  prone  to  tuberculous  disease.  Usually  the  disease 
originates  in  the  adjacent  tarsal  bones,  which  are  much  oftener  affected  pri- 
marily with  this  disease  than  is  the  astragalus. 

The  diagnosis  of  inflammation  of  the  ankle-joint  depends  on  the  accumu- 
lation of  fluid  in  the  joint,  and  its  strict  Hmitation  to  the  joint  capsule,  unless 
the  perisynovial  structures  are  involved.  The  presence  of  the  fluid  may  be 
made  out  most  distinctly  where  the  ligamentous  structures  are  absent,  namely, 
at  the  anterior  margins  of  the  malleoli,  particularly  at  the  external  malleolus. 
In  case  the  perisynovial  tissues  are  involved,  as  occurs  in  the  more  advanced 
form  of  the  disease,  the  swelling  may  appear  beneath  the  tendinous  structures 
anteriorly  and  even  in  the  neighborhood  of  the  tendo  Achillis  (tumor  albus 
pedis).  Swelling  behind  the  malleoli  is  due  to  affections  of  the  peronei  and 
posterior  tibial  muscles,  while  that  due  to  ankle-joint  disease  is  in  front  of  the 
malleoli.  Passive  movements  of  adduction  (supination)  will  effect  tension  on 
the  peroneal  sheaths  and  produce  pain,  the  ankle-joint  not  being  affected. 
Plantar  flexion  to  a  midway  position  (pes  equinas)  is  present  in  ankle-joint 
disease;  it  enables  the  patient  to  secure  a  comfortable  position  of  the  foot, 
by  giving  ii  larger  capacity  to  the  joint  for  the  accumulated  fluid.  This  is  a 
characteristic  symptom  in  inflammation  of  the  ankle-joint. 

Palpation  may  determine  the  presence  of  fluid  if  the  accumulation  is  large, 
otherwise  not.  ICven  with  a  large  amount  of  fluid  in  the  joint  this  symptom 
is  not  usually  available,  owing  to  the  presence  of  the  flexor  tendons.  In  case 
of  destruction  of  the  ligamentous  structures  it  is  sometimes  possible  to  move 
the  foot  backward  in  the  mortise  between  the  tibia  and  the  fibula. 

Fever  is  not  usually  a  marked  symptom  as  compared  with  analogous 
inflammatory  conditions  of  the  knee-joint  and  hip-joint,  on  account  of  the 
small  absorbing  synovial  surface  of  the  membrane  and  the  relatively  slight 
pressure  to  which  the  pus  is  subjected. 

The  pain  is  greatly  aggravated  by  standing  on  the  foot,  particularly  after 
the  articulating  surfaces  have  been  denuded  of  their  cartilage,  or  when  the 
process  has  extended  into  the  bone.  The  patient  walks  by  fixing  the  ankle- 
joint  and  walking  on  the  base  of  the  toes. 

The  course  of  the  disease  is  more  favorable  in  children  than  in  adults,  since 
the  introduction  of  antituberculous  injections  into  the  joint  and  treatment 
by  the  tliorough  scraj^ing  away  of  the  infected  tissues  (synovectomy  or  ar- 
threctomyj. 
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In  case  of  recovery  the  functional  prognosis  is  not  specially  unfavorable. 
If  care  is  taken  in  the  treatment  to  preserve  the  foot  at  a  right  angle  to  the 
axis  of  the  leg,  recovery  with  ankylosis  gives  a  very  useful  foot.  The  vital 
prognosis  in  cases  in  which  miliary  tuberculosis  supervenes  has  already  been 
considered. 

Treatment  of  Inflammations  of  the  Ankle-joint. — The  application  of 
ice  is  particularly  efficient  in  acute  inflammation  of  the  ankle-joint  for  the 
reason  that  the  synovial  membrane  is  quite  readily  accessible  at  the  anterior 
aspect  of  the  joint,  with  the  foot  in  dorsal  flexion.  In  severe  injuries  and  in 
acute  traumatic  suppurative  inflammation  of  the  joint  the  ice  lessens  not  only 
the  pain  but  also  the  intensity  of  the  inflammation.  In  chronic  inflammation 
the  warm  bath  is  preferable,  to  which  salt  may  be  added.  The  bath  should  be 
used  with  the  patient  lying  down,  a  special  three-cornered  basin  resting  on  a 
wooden  frame  being  employed.  In  severe  cases  the  joint  must  be  fixed  in  a 
right-angled  position  with  plaster-of-Paris,  and  this  kept  elevated.  Suppura- 
tion following  fracture  of  the  joint  always  indicates  resection;  in  no  other  way 
can  sufficient  drainage  be  secured.     Amputation  may  finally  be  demanded. 

The  treatment  of  tuberculous  disease  of  the  ankle-joint  must  conform 
to  the  general  principles  of  treatment  for  this  disease  as  occurring  in  the  knee- 
joint.  The  injection  of  from  a  half  dram  to  two  drams  of  10  per  cent  iodoform 
in  glycerin,  according  to  the  age  of  the  patient,  after  evacuation  of  the  contents 
of  the  joint  cavity  either  by  simple  puncture  or  by  incision,  as  in  tuberculous 
disease  of  the  knee-joint,  is  recommended.  The  injections  are  best  made 
anteriorly  on  both  sides  of  the  extensor  tendons.  In  suppurative  cases  thorough 
evacuation  by  free  incision,  scraping  out  of  the  joint,  and  drainage,  sup- 
plemented by  pure  carbolic  acid  applications  followed  by  the  neutralizing 
effects  of  95  per  cent  alcohol,  are  to  be  practised.  In  cases  advanced  to  caries, 
arthrectomy  or  atypic  resection  may  be  employed.  Complete  resection 
should  be  avoided  in  children,  whenever  possible,  but  it  may  be  performed 
in  adults  when  necessary.  The  astragalus  is  excised  if  diseased.  In  advanced 
or  severe  cases  with  nephritis,  a  tuberculous  diathesis,  or  amyloid  degeneration, 
it  will  be  necessary  to  amputate.  The  osteoplastic  resection  of  M  i  k  u  1  i  c  z  - 
Wladimiroff  is  useful  in  some  cases.  Constitutional  treatment  by 
means  of  nourishing  foods,  pure  air,  and  the  use  of  salt-water  bathing  or 
marine  salt  baths  at  home  should  not  be  neglected. 

Inflammations  of  the  Astragalotarsal  Joints.— Acute  inflammation 
of  the  s>Tiovial  cavities  between  the  astragalus  and  the  os  calcis,  and 
between  the  astragalus  and  the  scaphoid,  is  not  often  observed  except  in  case 
of  open  wounds;  of  these,  gunshot  wounds  are  the  most  common,  in  which 
the  ankle-joint  is  injured  as  well.  Chronic  inflammation  in  this  region 
is  due  to  tuberculous  disease  in  the  great  majority  of  cases.  This  almost 
invariably  conunences  as  an  osteomyelitis  of  the  astragalus;  the  os  calcis  and 
the  scaphoid  are  sometimes,  though  rarely,  primarily  involved.  Primary 
tuberculous  synovitis  of  these  joints  is  not  obser\'ed.  The  disease  may 
spread  from  the  astragalotarsal  joints  to  the  adjoining  tarsus,  with  final  ex- 
tensive destruction  of  the  latter.  In  the  cases  in  which  the  primar>'  focus  is 
in  the  os  calcis,  this  may  break  through  externally  without  involving  the 
neighboring  joints.    Acute  (non-tuberculous)  osteomyelitis  of  the  os  calcis 
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is  likewise  observed  in  which  central  necrosis  with  final  rupture  of  an  abscess 
near  the  insertion  of  the  tendo  Achillis  takes  place. 

The  astragalotarsal  joints  may  become  affected  secondarily  by  extension 
of  the  tuberculous  process  from  the  neighboring  bones  and  joints.  It  some- 
times happens,  however,  that  the  tuberculous  foci  break  through  on  the  lateral 
or  dorsal  surfaces  of  the  foot,  the  neighboring  joints  escaping. 

Treatment. — The  treatment  of  acute  and  chronic  inflammation  of  the 
astragalotarsal  joints,  as  well  as  that  of  the  remaining  tarsal  joints,  is  to  be 
carried  out  on  the  general  principles  governing  joint  disease  elsewhere.  Free 
exit  must  be  given  to  pus,  and  all  carious  bone  removed  with  the  gouge,  chisel, 
or  sharp  spoon.  If  a  bone  is  extensively  infected  in  this  region  with  tubercu- 
lous disease  it  should  be  removed  in  toto.  This  includes  both  the  astragalus 
and  the  os  calcis.  In  some  cases  amputation  by  the  method  of  S  y  m  e,  or 
even  a  supramalleolar  amputation,  may  be  necessary. 

Inflammation  of  the  Bones  and  Joints  of  the  Metatarsus. — Acute 
osteomyelitis  may  occur  in  the  metatarsal  bones,  followed  by  caries,  or  partial 
or  complete  necrosis.  The  sequestrum  becomes  detached,  and  may  be  easily 
removed. 

Tuberculous  inflammation  is  observed  with  comparative  frequency, 
either  alone  or  combined  with  disease  of  the  tarsus  and  ankle.  The  disease 
may  commence  either  in  the  joint,  giving  rise  to  a  characteristic  swelling,  or 
in  the  metatarsal  bone  as  a  tuberculous  osteoarthritis.  Disease  of  a  tarso- 
metatarsal joint  endangers  the  entire  tarsus,  extending  to  the  scaphoid  through 
the  joints  between  the  cuneiform  tones,  thence  to  the  astragalotarsal  joints, 
and  finally  reaching  the  ankle-joint.  Pus  may  form  beneath  the  plantar 
aponeurosis  as  the  result  of  caries  of  the  metatarsal  bones. 

The  best  conservatism  here  is  a  prompt  and  thorough  operative  treat- 
ment, in  order  to  arrest  the  disease  before  it  extends  to  the  tarsus.  Single 
diseased  bones  are  to  be  removed,  diseased  soft  parts  are  to  be  scraped  away, 
the  involved  phalanx  of  a  toe  removed,  etc.  Finally,  amputation  of  the  foot 
bv  C  h  o  T)  a  r  t  '  s  ,  T^  i  s  f  r  a  n  c  '  s  ,  or  S  v  m  e  ^  s  method  mav  be  necessarv. 

Metatarsalgia  (Morton's  painful  foot)  is  a  name  given  to  a  pain- 
ful affection  of  the  foot,  which  arises  mainly  from  wearing  narrow  shoes.  It 
sometimes;  depends  on  gout.  The  pain  is  generally  localized  in  the  head  of  the 
fourth  metatarsal  bone,  and  is  sometimes  caused  by  pressure  against  the 
adjacent  nerve;  the  head  of  the  bone  may  be  dislocated.  If  not  relieved  by 
wearing  a  broad  shoe,  the  head  and  a  portion  of  the  shaft  of  the  lx)ne 
should  be  resected.     Cases  depending  on  gout  should  be  treated  accordingly. 

Gout  or  arthritis  uratica  is  a  local  manifestation  of  a  general  nutri- 
tive disturbance  (the  gouty  diathesis),  occurring  most  frequently  in  the  meta- 
tarsophalangeal joint  of  the  great  toe.  Deposits  occur  in  and  about  the  joint, 
consisting  of  various  combinations  of  uric  acid.  In  the  acute  form  there  is 
pronounced  phlegmonous  inflammation  in  and  about  the  joint,  with  severe 
pain  which  gradually  increases  for  a  few  days  and  then  subsides.  The  deposits 
can  sometimes  be  felt  in  and  about  the  joint  and  in  the  sheaths  of  the  tendons. 
Ahscossos  may  form  which  discharge  a  creamy  material,  sometimes  containing 
uric  acid  salts.  Local  treatment  is  directed  mainlv  to  the  alleviation  of  the 
pain,  and  consists  in  elevating  the  foot  and  wrapping  it  in  flannel  saturated 
with  ecjual  parts  of  belladonna,  aconite,  and  chloroform  liniments.     Suppura- 
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live  conditions  are  to  be  treated  by  incision,  curetment,  and  antiseptic  dressings. 
Chronic  painful  conditions  due  to  arthritic  deposits  in  the  metatarsophalangeal 
joint  of  the  great  toe,  occurring  in  otherwise  healthy  individuals,  may  be 
relieved  by  resection  of  this  articulation.  For  the  medical  treatment  of  the 
uric  acid  diathesis  the  reader  is  referred  to  works  on  general  medicine. 

CONTRACTURES  OF  THE  ANKLE-JOINT 
Contractures  of  the  ankle-joint  are  very  rare.  They  occur  from  bums  and 
also  from  deep  inflamnmtorj-  conditions  of  the  calf  muscles  involving  the 
muscular  structures.  The  most  frequent  and  important  contracture  of  this 
joint  is  talipes  equinus,  in  which  the  foot  is  in  plantar  flexion,  the  heel 
being  drawn  upward  and  the  toes  directed  toward  the  ground  (Tig.  fio'i).  It 
is  most  frequent!}-  caused  by  paralysis  of  the  muscles  of  the  leg,  the  foot  falling 
by  its  own  weight  into  plantar  flexion.  The  muscles  of  the  calf  become  per- 
manently shortened  and  the  extensor  muscles  in  front  become  stretched. 


There  is  increased  tendency  to  pointing  of  the  toes  and  elevation  of  the  heel 
and  the  range  of  passive  motion  at  the  ankle-joint  lieconies  more  and  more 
restricted.  In  patients  who  can  walk  the  development  of  talipes  equinu.s  is  in 
a  great  measure  prevented  by  the  fact  that  the  weight  of  the  body  forces  the 
foot  to  a  right  angle  with  the  leg,  so  that  the  tendency  to  shortening  of  the 
calf  muscles  is  antagonized.  Talipes  equinus  does  not  depend,  as  was  formerly 
supposed,  on  the  antagonistic  action  of  the  calf  muscles,  with  paralysis  of  the 
exten,«ors  alone.  It  occurs  most  often  in  infantile  and  other  forms  of  paralysis; 
it  may  develop  in  patients  who  are  greatly  weakened  and  confinetl  for  a  long 
time  in  bed.  It  also  occurs  in  ankle-joint  disease  and  os  a  result  of  injuries  to 
the  nerve-trunks.  Pes  cavus  or  hollow  foot  may  also  be  present  in  talipes 
equinus  as  a  result  of  the  pressing  together  of  the  ends  of  the  arch  of  the  foot 
from  the  action  of  the  weight  of  the  latter.  Hypereztension  of  the  toes 
occurs  in  the  later  stages,  from  shortening  of  the  extensor  of  the  toes;  the 
plantar  fascia  and  the  plantar  muscles  may  be  shortened  secondarily.     The 
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tarsal  bones  are  altered  in  shape  from  abnormal  points  of  pressure,  and  their 
normal  relations,  particularly  those  of  the  astragalus  to  the  tibia  in  the  forma- 
tion of  the  ankle-joint,  are  disturbed.  The  prominence  caused  by  the  subluxa- 
tion fonvard  of  the  latter  is  sometimes  pronounced.  In  still  more  advanced 
oases  the  patient  may  walk  on  the  dorsal  surface  of  the  toes,  or  even  on  the 
dorsum  of  the  foot  (Fig.  853.  B). 

The  treatment  consists,  first,  rn  the  prevention  of  the  deformity  by  proper 
attention  to  the  position  of  the  foot  in  cases  of  paralysis  of  the  leg  muscles,  and 
in  those  who  are  confined  in  bed  for  a  long  time.  In  developed  cases  the 
treatment  of  the  cause,  as  well  as  of  the  deformity  itself,  must  be  considered. 
In  cases  of  injun.-  involving  division  of  a  ner\'e-trunk,  suture  of  the  ner\'e,  fol- 
lowed by  electricity  and  massage,  is  indicated.  In  cases  of  cicatricial  contrac- 
tures of  the  muscles  of  the  calf  resulting  from  deep  inflammatory  conditions  the 
tendo  Achillis  must  1«  divided,  the  foot  brought  into  a  normal  position,  and 
in  the  after-treatment,  active  and  passive  movements,  and  massage  applied. 
In  paralytic  affections,  whether  of  cerebral,  spinal, 
or  jwripheral  origin,  the  function  of  the  muscles  must 
be  preserved  by  the  use  of  electricity  and  massage. 
Where  the  deformity  is  due  to  cicatricial  contracture 
of  the  skin,  the  cicatrix  is  to  be  divided  and  the 
defect  resulting  from  the  correction  of  the  malposi- 
tion filled  with  a  flap  with  a  pedicle  obtained  from 
the  vicinity,  or  from  the  other  leg. 

In  the  average  case  of  developed  talipes  cquinus 
forcible  correction  under  an  anesthetic  should  be 
uttemptetl.  and.  if  successful,  the  foot  is  to  l)e  main- 
tained in  [x>sition  at  first  by  means  of  a  plaster-of- 
I'ari.«  splint:  aftenvard  an  apparatus  consisting  of  a 
log  ginlle  connected  to  a  laced  Itoot  by  two  lateral 
splints  and  lovcr  .springs  atlarhed  to  IxHh  sides  of 
the  lHM>t  to  mainlain  the  foot  at  a  right  angle,  should 
FLi.  s.>4.  smb.-s  Apvtm-  lie  wom  (Fig.  S.">4).  The  patient  should  be  encour- 
TAi.ipUKyViMs,  agcti  toHiilk  about.     In  still  hiter  stages  the  corroc- 

tiiin  will  have  to  l.>e  a^-^isteil  Ijy  the  operation  of 
^vtdement  of  the  interior  of  such  of  the  tarsal  l>ones  a.*  offer  olx^truotion  to 
ri-duct ion ,  particularly  (ho  astragalus  (Ogston).  A  small  opening  in  the 
exteriiii'  hard  covering  gives  ai'ce.ss  to  the  cancellated  structure,  and  through 
lliis.  with  a  \"  o  i  k  in  a  n  n  '  s  sharp  sjuwn  the  interior  is  carefully  broken  up 
and  wiirkeil  out  until  nothing  but  a  shell  is  left.  The  Iwiiies  are  now  easily 
IS  with  one  another  and  the  normal  contour  of  the 
Achillis  acts  as  a  fulcrum  in  effecting  the  restora- 
Liled  until  the  latter  is  secureil.  If  the  shorteneil 
[ircratiil  dorsal  flexion  of  the  toes  does  not  yield 
to  orthopclic  iiiri'lianii'  treatment,  they  may  l>e  dealt  with  ojieratively  at  a 
later  jH-ri-nl ;  the  slii)rte(uil  arrh  i~  t<i  lie  correcttxi  by  subcutaneous  rupture  or 
sectinn  I'l'  the  )ihimar  t"a-cia.  or  in  evireme  ca-ses.  bv  ileep  ojx-n  section 
( !■  h  e  I  I'  -■,  an.l  (he  .li.rsal  t!c\inn  l.\-  tendopla.sty  (see  page  :i'<S.  Vol.  1). 

Ill  tenotomy  of  the  tendo  Achillis  the  tenotome  is  intro<luced  on  one 
siilc  of  ihf  tendon,  |ia>>ed  iii  trout  of  the  latter,  and.  while  an  assistant  forces 
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the  foot  into  a  position  of  dorsal  flexion  the  operator  makes  pressure  on  the 
tendon  with  the  thumb  of  his  left  hand,  forcing  it  against  the  tenolome,  which 
b  moved  back  and  forth.  The  tendon  is  felt  to  give  way,  and  tlie  correction 
may  be  completed  before  the  latter  is  entirely  divided,  some  of  the  fibers 
rupturing,  while  others  are  simply  stretched.  Care  should  be  taken  not  to 
di\'ide  the  skin.  As  soon  as  the  wound  has  healed  orthopedic  treatment 
and  electricity  and  massage  must  be  begun.  Contracture  of  the  plantar 
fascia  is  best  treated  bj'  forcibly  straightening  the  areh  of  the  foot  under  an 
anesthetic.  In  extreme  cases  it  may  be  necessan,'  to  divide  it  with  the  teno- 
tome, or  to  perform  open  section  (n'rie  supra).  The  correction  obtained  is 
maintained  by  a  splint,  which  is  removed  daily  for  the  employment  of  pa.ssive 
movements  and  massage. 

A  "flail- joint,"  i.  e..  one  that  is  unable  to  support  the  patient  in  walking, 
is  best  treated  by  bringing  about  ankylosis  of  the  ankle-joint  (arthrodesis). 
The  joint  is  opened  as  for  resection,  the  cartilaginous  surfaces  chiseled  away, 


and  the  freshened  surfaces  secured  in  firm  apposition.  A  pi aster-of- Paris 
splint  is  applied. 

Inflammatory  contractures  of  the  ankle-joint  occur  almost  exclusively 
in  the  position  of  talipes  equinus,  and  are,  as  a  rule,  the  result  of  synoviiis. 
In  this,  as  in  other  joints,  inflammatorj-  conditions  often  end  in  fibrous  or 
bony  ankylosis.     The  treatment  is  directed  mainly  with  refereni'C  to  the  latter. 

Talipes  calcaneus  is  the  reverse  of  talipes  equinus.  The  ankle  is  in 
dorsal  flexion  and  the  patient  walks  on  the  heel.  It  may  be  either  :ic(|Uired 
or  congenital.  When  acquired,  it  is  the  result  of  paraly.-'is  (Fig.  S-'w,  A). 
The  congenital  form  is  usually  associated  with  talipes  valgus:  the  deformity 
is  then  called  talipes  calc an eo valgus  (Fig.  855,  B).  These  deformities  result 
most  commonly  from  the  "essential"  spinal  paralysis  of  infancy  (acute 
anterior  poliomyelitis),  usually  occurring  lietween  the  second  and  the  sixth 
year;  they  may  arise  from  injuries.  In  the  congenital  form  they  are  liue  fo 
abnormal  pressure  in  the  uterus,  A  slight  <lorsal  flexion  is  present  at  birth, 
and  in  their  first  efforts  to  walk  children  tread  on  the  heel. 
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Certain  anatomic  changes  occur  in  the  os  calcis  and  the  astragalus.  The 
former  is  abnormally  developed  in  its  anterior  part,  and  the  latter  is  flattened 
and  lengthened.     Corresponding  changes  occur  in  the  articular  surfaces. 

Treatment.^ — The  treatment  of  congenital  talipes  calcaneus  consists  in  the 
frequent  employment  of  corrective  movements  by  manipulation,  and  fixation 
of  the  {cot  by  means  of  an  anterior  leg  splint  which  embraces  likewise  the 
dorsum  of  the  foot.  The  treatment  should  commence  at  birth  and  overcorrec- 
tion should  be  made  at  least  once  daily.  In  paralytic  cases  the  treatment  is 
similar  to  that  of  talipes  equinus.  A  brace  with  an  elastic  cord  tfl  supply  the 
action  of  the  gastrocnemius  muscle  (Fig.  856)  should  be  worn  (V  o  I  k  m  a  n  n). 
The  indications  for  arthrodesis  are  the  same  as  in  talipes  equinus. 

Contractures  at  the  Astragalotarsal  Joints. 
— The  most  important  of  these  contractures  is 
talipes  varus  or  clubfoot.  It  may  be  congenital 
or  acquired.  According  to  Dieffenbaeh, 
congenital  talipes  varus  is  present  in  one  out 
of  every  thousand  children  bom.  It  is  double  in 
more  than  half  the  cases  that  occur;  in  one-sided 
ca-ses  it  is  found  to  occur  more  frequently  on  the 
left  side. 

Congenital  talipes  varus  is  iLsually  associated 
with  more  or  less  talipes  equinus,  constituting  a 
talipes  equinovarus.  In  very  rare  cases  it  is 
paralytic  in  origin.  It  is  a  supination- adduction 
contracture  at  the  astragal otarsal  joint,  depending 
on  contracture  of  the  muscles  and  the  correspond- 
ing shortening  of  the  ligaments  and  fascia,  and 
associated  with  disturbances  of  development  of 
the  bones  and  joints  of  the  tarsus,  particularly 
the  astragalus  and  the  astragalolan^al  articula- 
tions. It  is  an  exaggeration  of  the  slight  degree 
of  physiologic  congenital  talipes  present  at  birth, 
which  disappears  as  the  result  of  standing  and 
walking.  In  pathologic  clubfoot  the  <lefomiity 
'TuVroii  TiLirirH't-VLCiNEv"  increases  as  a  result  of  abnormal  growth  of  the 
bones,  the  latter,  in  its  turn,  depending  on  forced 
supination  due  to  either  an  abnormal  po.sition  of  the  fetus  in  vUro  or  a 
disproportion  between  the  size  of  the  fetus  and  that  of  the  uterine  cavity. 
Traces-  of  pressure  of  the  uterine  walls  haie  been  obser^e<l  in  the  shape  of 
circumscriiMM  atrophic  areas  of  the  skin  and  Ixine.  V  o  I  k  m  a  n  n  . 
1j  ii  c  k  c  ,  and  I,  o  s  s  e  n  each  observed  a  case  in  which  the  action  of  pres- 
sure was  illustrated  by  the  occurrence  of  congenital  talipes  varus  on  one  foot 
and  talipes  valgus  on  the  ulher.  the  feet  fitting  exactly  into  each  other. 

The  anatomic  changes  consist  of  alterations  in  the  form  of  the  tarsal 
bones  and  the  position  of  the  joints.  The  bones  grow  in  the  direction  in  which 
pres,surp  is  relipve<l.  while  growth  is  diminished  where  abnormal  pressure  is 
exortcil.  The  changes  in  the  bone  are  particularly  noticeable  in  the  Os  calcis 
and  the  Jistrasalus.  The  anteririr  process  of  the  former,  which  normally  limits 
pronation,  is  greatly  increased  in  height,  while  the  sustentaculum  tali,  which 
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limits  supination,  is  absent.  The  result  of  these  changes  is  to  limit  pronation, 
and  to  favor  supination.  The  neck  of  the  astragalus  is  lengthened  and  bent 
downward  and  inward,  the  body  is  flattened  and  wedge-shaped  and  displaced 
to  a  position  of  plantar  flexion  and  adduction.  The  astragalotarsal  joints  and 
the  articulations  of  the  cuneiform  bones  are  displaced  to  correspond  with  the 
supination-adduction.  Supernumerary  joints  may  develop  between  the  in- 
ternal malleolus  and  the  scaphoid,  and  between  the  outer  surface  of  the  os 
calcis  and  the  posterior  border  of  the  external  malleolus  (H  u  e  t  e  r).  The 
only  abnormality  of  the  muscular  structures  is  the  displacement  of  the  tendon  of 
the  peroneus  longus,  which,  instead  of  passing  through  a  groove  in  the  cuboid 
on  its  way  to  the  plantar  surface,  passes  through  a  groove  in  the  os  calcis.  The 
latter  is  supplied  with  the  same  cartilaginous  cover  to  form  the  wall  of  the 
normal  sheath  as  when  the  tendon  takes  a  normal  course.  The  involved 
mascles  are  shortened,  how^ever,  corresponding  to  the  supination  contracture. 
There  is  an  associated  outward  rotation  of  the  thigh  and  inward  rotation  of 
the  leg. 

These  anatomic  conditions  remain  practically  unchanged  until  the  patient 
commences  to  walk,  when  ever>'  feature  becomes  exaggerated  under  the  pres- 
sure exerted  by  the  weight  of  the  body ;  the  patient  walks  at  first  on  the  outer 
side  of  the  foot,  and  finally  on  the  dorsum,  on  which  callosities  form,  and 
subcutaneous  bursae  develop.  The  deformity  of  the  bones  and  joints  increases 
and  the  muscular  structures  become  atrophied.  The  nutrition  of  the  foot  is 
impaired,  it  remains  small  and  stunted,  and  the  skin  is  bluish  and  cold. 

Treatment. — The  treatment  of  congenital  clubfoot  should  commence 
immediately  after  birth.  With  the  growth  of  the  bones  the  deformity  be- 
comes more  and  more  intractable.  In  the  milder  cases  simple  manipulation, 
aidcH.!  by  bandaging  to  maintain  the  correction  and  change  the  points  of  pres- 
sure on  the  bones  in  order  to  improve  the  shape  of  the  latter,  is  sometimes 
sufficient.  One  method  is  to  force  the  foot  into  position  and  hold  it  there 
while  the  initial  end  of  a  piece  of  adhesive  plaster  is  placed  at  the  base  of  the 
little  toe  on  the  dorsum,  carried  across  the  latter  beneath  the  sole  and  finallv 
along  the  outer  side  of  the  leg.  This  holds  the  foot  in  position  while  a  plaster- 
of- Paris  dressing  is  applied  (O  g  s  t  o  n).  As  the  varus  improves  the  equinus 
is  to  be  corrected  by  tenotomy  of  the  tendo  Achillis.  In  the  severer  cases 
the  tendons  of  the  tibialis  posticus,  flexor  longus  digitorum,  tibialis  anticus. 
and  even  the  internal  lateral  ligament,  may  require  division.  Operations 
on  the  bones  of  the  foot  in  young  children  are  rarely  necessary.  After  cure  of 
the  club-foot,  however,  linear  osteotomy  of  the  leg,  or  supramalleolar 
osteoclasis  (Vincent),  is  sometimes  required  to  overcome  the  inward 
rotation  of  the  foot  (adduction),  which  persists  in  spite  of  ever>'  effort  to 
correct  it  with  orthopedic  apparatus. 

Forcible  correction  (subcutaneous  rupture  of  the  soft  parts  by  brisement 
forc^).  by  pressing  together  the  bones  at  the  convexity  at  the  outer  side  of  the 
foot,  and  rupturing  the  ligaments  or  their  insertions  at  the  concavity  on  the 
inner  side,  may  be  employed  in  obstinate  cases.  Phelps's  operation  of 
immediate  correction  by  open  incision  consists  of  putting  the  soft  parts 
on  the  stretch  and  dividing  skin,  fascia,  and  tendons  to  the  bone.  The  wound 
is  left  open  and  dressed  antiseptically,  and  the  correction  is  maintained  by  a 
plaster-of-Paris  splint  applied  over  the  dressings.     This  operation  is  to  be 
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employed   only  in    cases  of  considerable   severity   and   in   neglected  i 
occurring   in   young   patients.      In  long-standing   caaes   in   adults 

operations  on  the  bones  of  the  tarsus,  such  as 
cuneiform  osteotomy  on  the  dorsum  and  outer 
side  of  the  foot,  excision  of  the  astragalus,  ^vide- 
ment  {see  page  614),  excision  of  the  cuboid, 
resection  of  the  neck  of  the  astragalus,  etc..  may 
be  required,  according  to  the  existing  conditions. 
In  all  these  operations  slight  overcorrection  is  to 
be  secured  and  maintained  by  plasterKjf-Paria 
bandages  applied  over  the  wound  dressings. 
Finally,  in  some  cases  the  conditions  present  defy 
all  efforts  at  correction,  and  the  patient  must 
either  submit  to  the  necessity  of  walking  for  the 
rest  of  his  life  on  the  misshapen  foot,  or  accept 
the  alternative  of  Rtnputation. 

In  the  treatment  of  clubfoot  cases  it  should 
&.UUTOOT."  ""  '"'  always  be  borne  in  mind  that  orthopedic  appara- 
tus can  never  produce  correction  of  the  deformity. 
Correction  must  be  secured  by  other  means  and  this  must  be  done  thoroughly 
and  efficiently.  If  orthopedic  apparatus  maintains  the  correction  after  it  is 
secured,  this  is  all  that  can  be  expected  of  it.  With  this  in  view,  S  a  y  r  e  '  a 
clubfoot  shoe  may  be  worn  (Fig.  857), 

Talipes  valgus  or  flat-foot  (Fig.  85S)  is 
a  pronation  contracture,  which,  though  some- 
times congenital,  in  its  fully  developed  form  is 
generally  acquired.  A  slight  degree  of  flat- 
foot  is  not  uncommon  among  infants  (8.6  per 
cent,  K  ii  s  t  n  p  r).  Well-marked  cases  of  con- 
genital flat-foot  may  l^e  associated  with  other 
evidenrch!  of  rudimentary  development,  such 
as  absence  of  the  fibula  and  of  the  toes 
(W  a  g  s  t  a  f  f  e) ,  o.sseous  union  of  the  Os  calcis 
and  scaphoid  (synostosis),  and  anomalies  of  the 
central  ner\-ous  system,  namely,  in  congenital 
paralysis.  If  flat-foot  develops  on  the  basis  of 
the  al>sence  of  the  normal  arch  of  infancy  it  is 
due  to  rachitic  causes  (rachitic  talipes  plano- 
valgus.) 

Acquired  flat-foot  occurs  at  Ihc  age  of 
puberly  in  weakly  individuals  who  are  com- 
pelled, from  the  nature  of  their  occupation,  to 
support  the  weiglit  of  the  body  for  a  long  time. 
In  all  [iroliability  many  of  these  cases  have  a 
rarhitic  fmimlation,  an  abnormal  softnews  of 
the  liiiiies  being  prrscnl.     The  lower  opiphy.iis 

of  the  tiliia  is  bent,  so  to  .speak,  somewhat  after  the  manner  of  genu  valgum, 
and  the  ,'^haft  rests  obliquely  on  the  epiphysis  (T  i  1 1  m  a  n  n  s).     In  eonse- 
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quence  of  this  and  the  superimposed  weight  of  the  body  the  arch  of  the  foot 
lilts  over  to  one  side,  and  the  sole,  as  a  result,  is  flattened. 

In  the  anatomic  changes  which  ensue  the  opposite  of  those  which  are 
present  in  tahpes  varus  occurs.  The  anterior  process  of  the  os  calcis,  which 
inhibits  pronation,  is  restrained  in  its  growth,  while  the  sustentaculum  tali, 
which  restrains  supination,  is  abnormally  developed.  The  astragalus  no 
longer  supports  the  arch  as  its  keystone;  its  shape  is  re\'ersed,  and,  instcatl  of 
being  widest  in  an  anteroposterior  direction  at  its  upper  surface  it  is  narrow 
at  this  point,  and  widest  at  its  lower  surface.  It  is  tilted  forward  as  a  whole, 
its  anterior  articular  surface  is  depressed,  and  the  ankle-joint  is  in  plantar 
flexion,  as  a  consefjuence.  Erosion  of  the  bony  surfaces  may  be  present,  in 
consequence  of  the  pressure. 

In  addition  to  this,  the  muscles  and  ligaments  take  part  in  the  de^'eiopment 
of  the  deformity.  The  tibialis 
posticus  and  the  short  plan- 
tar muscles,  which  support 
the  arch  of  the  foot,  together 
with  the  plantar  fascia,  fi- 
nally yield.  There  are  coin- 
cident eirculator>'  disturb- 
ances, varicose  veins,  etc.,  in 
some  cases. 

The  symptoms  of  flat- 
foot  are  pain  and  slight 
fatipie,  though  these  are  not 
always  present  in  childhood 
and  in  the  commencement 
of  the  deformity  in  adults. 
Again,  in  cases  that  have 
existed  for  a  long  time  in 
adults  the  discomfort  may  be 
ver>-  slifrht  or  absent  alto- 
gether, the  patient  exhibiting 
only  an  awkward  glut,  and 

peihap.  tiring  easily  on  Ions  „„_  ^_,.  ,.„„,„  „  „„,.,  ,.^^  „,  ,„.„. 
standing  or  walking.  In  other  bion  or  fl*t-h»t. 

cases  the  pain  in  the  tarsus 

may  be  severe,  almost  preventing  him  from  walking  or  standing.  Thi.«  variety 
may  come  on  more  or  leas  suddenly,  and  has  been  called  "inflammatory  flat- 
foot."  This  is  liable  to  be  mistaken  for  rheumatism.  There  is  a  character- 
istic location  of  pain  (1)  behind  the  tuberasity  of  the  tipiiphoid  corrcsiiond- 
ing  to  the  caleaneoscaphoid  ligament ;  (2)  aljout  the  middle  of  the  dtirsum  of 
the  foot  external  to  the  head  of  the  astragalus;  (3)  over  llio  anterior  prnccss 
of  the  OS  calcis  in  front  of  the  external  malleolus,  A  true  inflammation  is  not 
present,  however.  After  these  attacks  the  foot  becomes  fixed  in  its  |i<i.silion 
of  pronation,  the  patient  walk.'^  with  the  feet  spread  apart  in  order  to  give 
the  latter  the  fullest  possible  pronation,  ami  the  elasticily  of  the  gait  is  lost. 
Supination  causes  extreme  pain,  and  the  altenipt  to  produce  this  pas.-;ivoly 
elicits  a  sort  of  soft  crepitus,  suRtcating  the  rupture  of  adhesions. 
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Treatment  of  Flat-foot. — During  the  period  of  devel 
in  children  the  essential  point  in  the  treatment  is  to  con 
walk  on  the  outer  side  of  the  foot,  supination  being  thu 


effect  this  he  should  wear  a  laeed  hiph  shoe,  with  a  high  an 
extends  well  forward  to  the  site  of  the  articulation  betwec 
the  cuboid.  The  inner  side  of  this  heol,  and  the  sole  as 
creased  at  least  a  half  inch  in  thickness.  At  the  same  tii 
or  inside  sole,  cuired  to  fil 
(W  hitman)  and  covered 
is  to  l>e  worn  inside  the  sh 
arch  (Fig.  860).  In  the  caf 
measures  fail  to  compel  the  | 
the  outer  side  of  the  foot,  th 
internal  splint,  jointed  at  the 
injr  tn  an  encircling  liand  at  I 
in  supiniiting  the  foot.  Mass 
of  the  muscles  of  the  tep  shou 
During  !in  acute  exacerbatic 
flat-foot  the  patient  should  i 
bent  position,  when  supiiialio 
fntni  the  weight  of  the  foot. 
of  from  seven  to  fourteen  d 
nittte.1  to  walk  with  a  Whi 
steel  j>latc  in  the  shoe  to  su] 

Forcible  supination  of 
greatest  po.'sible  l)enefit  in  sf 
tory  Hut-foot.  This  may  be  j 
a  general  anesthetic,  or  coca 
at  the  jireviously  deinonstra 
The  manipulation  should  be 
oversupination  is  effected.  T 
and   the   procedure  repeated 


■  the  correction  of  the  defort 


be    put    in    [.!:LMcr-of-I'a 
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O  g  s  t  o  n  '  a  operation  for  the  formation  of  a  synostosis  h 
lua  and  the  scaphoid  by  resection  of  the  astragaloscaphoid  j» 
of  the  astragalus;  (3)  extirpation  of  the  scaphoid  (see  Res 
Bones  for  Talipes) ;  (4)  Trendelenburg's  supratni 
otomy.  This  is  a  rational  procedure  in  cases  of  rachitic  b 
portion  of  the  shaft  of  the  tibia.  The  correction  produces 
1^.  The  same  result  r 
osteoclasis. 

Hallux  valgus  is 
tractate  of  the  great  to 
displacement  of  the  « 
tarsal  bone.  In  severe 
lies  under  the  others  (I 
and  the  two  outer  toes 
or  under  the  middle  to« 
extensor  tendons  becon 
ened  and  displaced,  i 
gradually  develops  and 
the  prominent  head  of  t 
which  frequently  becon 
ing  a  bunion.  The  trc 
removal  of  the  exostosis 
the  head  of  the  metat 
*^"'  ^o7^™B^Ii"LiJx'vAL?i^"""*''  neeessarj-,  resection  of  I 
A,  Sutures  ■ppiit.i:  B,  Uressinp.  appiiwi.  phalanx.  In  Order  to  r 
cicatrix  from  subseque 
pressure  the  incision  may  be  made  between  the  great  toe 
toe,  as  in  Petersen's  resection  for  tuberculous  disei 
is  dislocated  outward  and  finally  reversed  (Fig.  863),  after 
is  removetl.  and,  in  addition,  if  the  tension  on  restoratio 
of  the  first  metalarsal  bone  is  resected.  Finally,  the  teni 
propriu.s  hullucis  is  divided  and  reattached  on  the  median  i 


V\o.  865.— Iksidi 


To  prevent  recurrence  the  patient  wears  a  divided  stockinf 
made  of  leather  with  a  vertical  splint,  or  partition,  to  mai 
position  of  the  too  (Fig.  86.S). 

Congenital  absence  of  the  toes  is  sometimes  observe 
mities  of  congenital  origin  similar  to  those  which  occur  on 


TUMORS  OF  THE  LEG  AND  FOOT 
Ccrtuin  tumors  of  the  skin  of  the  foot  that  are  the  rest 
of  the  epidermis  are  known   a.s  callosities  and  COms. 
epidermal  proliferation  in   the  case  of  the  former;   the 
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13  a  circumscribed  tumor  characterized  by  the  production  of  circumscribed 
homy  epidermal  masses. "  It  is  found  most  frequently  on  the  external  side  of 
the  small  toe ;  it  may  be  situated  wherever  the  pressure  of  the  shoe  is  exerted 
on  a  prominent  portion  of  the  foot.  There  is  an  accumulation  of  normal 
nutritive  matter  in  the  rete  Malpighii  Ijeneath  the  homy  layer,  pressure  on 
which  by  the  tatter  affects  the  nerve  filaments  and  produces  pain.  "Cutting 
the  com"  consists  of  shaving  away  the  thick  homy  layer,  but  thi.s  exposes 
the  rete  Malpighii.  in  which  infection  may  take  place  and  inflammation  ensue. 
This  may  become  phlegmonous,  or  even  lymphangitis  or  erj'sipelas  may  follow. 
In  old  persons  senile  gangrene  may  have  its  orifcin  in  this  manner.  The 
proper  treatment  consists  in  softening  the  homy  masses  with  an  alkali  {a  2 
or  .1  per  cent  solution  of  carbonate  of  soda)  and  lifting  the  clavus  from  the 
underlying  tissues.  Inflamed  corns  should  be  protected  from  pressure  by 
superimposed  layers  of  adhesive  plaster  with  a  perforation  in  the  center.  A 
good  plan  of  treatment  is  to  paint  the  com  ever>-  night  with  a  mixture  com- 
posed of  H  drams  of  salicylic  acid.  10  grains  of  extract  of  cannabis  indica, 
and  1  dram  of  collodion.     After  a  few  applications  the  com  is  softened  by  the 


Fio.  SM. — Obteofibboha  SnuNoiHa 


alkaline  solution  above  mentioned,  and  removed.  Soft  corns  are  best  treated 
by  washing  with  tincture  of  green  soap,  removing  the  softened  epithelium, 
dusting  with  equal  parts  of  boric  acid  and  oxid  of  zinc,  and  packing  absorbent 
cotton  between  the  toes.  Radical  treatment  in  intractable  oases  of  soft 
coms  consists  in  dissecting  awaj'  the  skin  from  the  adjacent  surfaces  of  the 
toes,  and  suturing  these  together,  so  that  the  interdigital  cleft  is  obliterated 
and  the  two  toes  converted  into  one. 

Warts  are  very  uncommon  on  the  feet. 

Fibromas  sometimes  occur  in  the  subcutaneous  connective  tissue  of  the 
dorsum  of  the  foot,  and  on  the  leg.  These,  though  small,  may  yet  become 
troublesome  by  the  involvement  of  subcutaneous  ner\-e  branches,  the  resulting 
pains  demanding  extirpation.  I,arger  fibromas  are  found  springing  from  the 
plantar  surface  and  forcing  their  way  between  the  metatarsal  bones  to  the 
dorsum.  Lipomas  occasionally  develop  from  the  adipose  tis.iuc  of  the  dorsum, 
and  by  their  soft  consistency  and  flabby  structure  simulate  hygromas  of  the 
sheaths  of  the  tendons.  Osteofibromas  sometimes  spring  from  the  matrix 
of  the  toe-nails  (Fig.  866). 


624  SURGERY  OF  THE  LOWER  EXTREMITY 

Subcutaneous  varices  are  found  on  the  leg  and  the  dorsum  of  the  foot. 
They  are  a  frequent  source  of  annoyance,  and  sometimes  lead  to  edema,  in- 
tractable eczema,  and  ulceration.  The  branches  of  the  internal  saphenous 
are  most  frequently  affected.  Ligation  of  the  internal  saphenous  vein 
at  the  saphenous  opening  (Trendelenburg)  is  indicated  in  ca^es  in 
which,  after  the  dilated  veins  of  the  extremity  are  emptied  by  placing  the 
patient  in  the  recumbent  position  and  elevating  the  limb,  these  fail  to  refill 
when  pressure  is  applied  at  the  saphenous  opening  as  the  patient  resumes 
the  upright  position.  The  vein  is  easily  reached  by  an  oblique  incision  made 
just  below  the  level  of  the  saphenous  opening  at  the  junction  of  the  anterior 
surface  of  the  thigh  with  the  internal  surface,  and  in  a  direction  parallel  to 
Poupart's  ligament.  Two  ligatures  are  applied,  and  the  vein  between  them 
divided.  Ligation  of  the  external  saphenous  in  the  midline  of  the  popliteal 
space  is  sometimes  required  in  addition.  The  method  by  circular  incision 
(the  garter  operation  of  S  c  h  e  d  e)  aims  permanently  to  interrupt  the  return 
circulation  of  the  entire  superficial  set  of  veins,  and  force  the  blood  through 
the  deeper  channels  on  its  return  from  the  limb.  The  incision  includes  the 
skin  and  fasciae,  and  is  similar  to  the  skin-cut  of  a  circular  amputation.  It 
is  made  just  below  the  knee.  The  veins  are  tied  and  the  wound  sutured. 
All  three  of  the  above  operations  are  sometimes  advantageously  combined  in 
the  same  case.  Resection  of  the  larger  veins,  varying  lengths  of  these 
being  removed,  either  through  long  incisions,  or  by  tunneling  between  short 
incisions,  is  useful,  and  is  less  liable  to  be  followed  by  recurrence  than  mul- 
tiple ligation,  which  is  sometimes  practised.  Intermuscular  varices  are 
found  more  particularly  in  the  belly  of  the  gastrocnemius  muscle.  They 
sometimes  precede  the  development  of  the  subcutaneous  varices  and  are 
recognized  by  the  doughy  swelling  of  the  calf.  Pains  are  produced  by  walk- 
ing, and  rupture  sometimes  takes  place. 

Syphilomas  of  the  skin  and  syphilitic  ulcer  occur  at  the  anterior  surface 
of  tlie  leg.  Their  fretjuent  development  in  this  region  is  probably  due  to 
the  more  exposed  situation  of  the  parts,  leading  to  frequent  contusions. 
Syphilitic  condylomas  occur  at  the  points  of  contact  of  the  toes.  They 
resemble  .similar  condylomtis  of  the  genitals,  and  mucous  patches  on  the 
lips. 

Melanotic  sarcomas  in  the  skin  of  the  foot,  and  secondary  develop- 
ment of  the  same  in  the  leg,  and  finally  over  the  whole  botly  are  freciuently 
observed.  Their  occurrence  on  the  foot  is  second  in  frequency  only  to  those 
of  the  clioroid  membrane.  Their  predisposition  to  occur  primarily  in  this 
region  is  not  understood.  Even  immediate  extirpation  does  not  always 
protect  the  f)atient  against  metastasis.  If  other  nodules  are  present  over  the 
body,  operative  interference  is  contraindicated. 

Epithelial  carcinomas  sometimes  develop  in  old  persons  on  the  basis 
of  chronic  leg  ulcers.  A\Tiitish  plugs  can  be  forced  out  between  the  granula- 
tions, which  exhibit  the  characteristics  of  epithelioma.  Fistulous  openings 
antl  cirat rices  at  the  site  of  old  necrosis  of  the  tibia  may  likewise  develop 
epitlielial  carcinomas.  With  early  amputation  the  prognosis  is  favorable 
except  in  cases  in  which  secondary  glandular  involvement  is  present.  The 
latter  should  not  be  overlooked  at  the  time  of  operation.  The  skin  incision 
for  the  amjmtation  must  be  well  beyond  the  carcinomatous  tissues. 
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Ganglions  of  the  foot  arise  more  frequently  from  the  joints  than  from 
the  tendons,  the  reverse  of  what  occurs  at  the  carpus.  In  both  cases  they 
appear  on  the  dorsum  with  the  greater  frequency.  In  the  case  of  the  foot 
they  attain  a  larger  size,  and  are  very  much  less  movable.  They  are  specially 
frequent  near  the  joint  between  the  cuboid  and  the  fourth  and  fifth  metatarsal 
bones,  and  at  the  external  side  of  the  foot  near  the  anterior  process  of  the  os 
calcis;  they  are  occasionally  observed  at  the  astragaloscaphoid  joint.  These 
ganglions  have  a  ver}-  limited  communication  with  the  joint,  and  seem  to  de- 
velop from  small  separated  inversions  of  the  synovial  membrane.  The  treat- 
ment is  aseptic  extirpation. 

Lipomas  of  the  sheaths  of  the  peroneal  muscles  and  of  the  extensor 

communis  digitorum  may  simulate  hygromas  of  these  sheaths.  Operation 
may  be  the  sole  means  of  clearing  up  the  diagnosis. 

A  bursa  mucosa  due  to  boot  pr^sure  may  develop  on  the  dorsum  of  the 
foot  at  a  point  corresponding  to  the  posterior  extremity  of  the  first  metatarsal 
bone  or  at  the  highest  point  of  the  instep.  Periostitis  may  follow,  and  finally 
an  osteal  growth.  The  bursa  is  to  be  incised  and  any  bony  proliferation  present 
removed. 

Free  bodies  are  fortunately  rare  in  the  tarsal  joints.  In  the  case  of 
the  ankle-joint  these  are  difficult  to  locate  and  remove.  Chiseling  away  the 
malleolus  in  these  cases  in  order  to  gain  access  is  preferable  to  resection  of  the 
ankle-joint. 

Osteomas  and  exostoses  are  observed,  particularly  at  the  upper  and 
the  lower  end  of  the  tibia.  Exostosis  of  the  great  toe  (1)  u  p  u  y  t  r  e  n) 
develops  typically  on  the  dorsum  of  the  ungual  phalanx  of  the  great  toe, 
between  the  bone  and  the  nail.  It  gives  rise  to  severe  pain  a^  it  forces  the 
nail  upward.  Its  appearance  usually  dates  back  to  a  bruise  with  resulting 
periostitis  and  bony  proliferation.  In  its  removal,  a  horseshoe-shaped  in- 
cision is  made  in  such  a  manner  as  to  turn  back  the  matrix  and  the  nail  as  a 
flap.  The  small  tumor  is  then  cut  away  by  bone-cutting  forceps  antl  the 
nail  and  matrix  are  replaced.  In  case  ulceration  of  the  matrix  has  occurred 
the  phalanx  should  be  amputated.  A  similar  osteoma  may  develop  Ix^neath 
the  tendon  of  the  extensor  proprius  hallucis;  this  may  l)e  extirpated  without 
injur>'  to  the  neighboring  joint.  Exostoses,  in  most  instances,  develop  from 
the  epiphysial  cartilages. 

Chondromas  as  well  as  osteomas,  together  with  their  mixed  forms,  are  by 
no  means  so  frequently  found  in  the  leg  and  foot  as  in  the  hand  and  fingers, 
but  more  frequently  than  in  other  portions  of  the  skeleton,  except  on  the 
ribs.  Amputation  for  these  growths  may  be  performeii  with  less  hesitation 
than  in  the  case  of  the  fingers. 

Syphilomas  appear  at  the  tibia  as  gummatous  periostitis  and  gummatous 
thickening  of  the  cortical  lamella,  the  inner  surface  of  the  tibia  apj)earing 
rough  beneath  the  skin.     Syphilitic  osteomyelitis  may  also  occur. 

Sarcomas  of  the  bones  of  the  leg  are  either  of  muscular  or  of  periosteal 
origin.  The  tibia  is  more  fre<iuently  attacked  than  the  fibula.  Amputation 
above  the  knee,  rather  than  in  the  leg,  is  to  be  preferred.  Sarcoma  is  rare 
at  the  foot.     Amputation  of  the  leg  is  the  only  resource. 

Supernumerary  toes,  and  also  superniunerary  metatarsal  bones,  and 
webbed  toes  occur.    Supernumerary  toes  may  be  removed ;  webbed  toes  do 
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not  demand  operative  interference.     Giant  growth  of  single  toes  or  of  the 
entire  foot,  as  well  as  congenital  absence  of  toes,  is  rare. 


AHPUTAnON  OF  THE  LEG 
In  former  times  low  amputations  of  the  leg  were  not  employed  for  the 
reason  that  suppuration  of  the  stump,  necrosis  of  the  tendons,  and  the  defective 
artificial  appliances  of  earlier  days  rendered  these  amputations  dangerous 
and  the  functional  results  unsatisfactorj-.-  High  amputations  were  preferred 
because  of  the  more  rapid  healing  on  account  of  the  absence  of  sloughing 
tendons,  and  for  the  purpose  of  getting  rid  of  the  long  projecting  stump  present 
when  the  old-fashioned  "peg  leg"  was  used. 
Amputations  were  therefore  performed  at  the 
"point  of  election,"  t.  e.,  at  the  junction  of  the 
upper  with  the  middle  third  of  the  leg.  At  the 
present  day  amputation  is  performed  at  any 
portion  of  the  leg  (at  the  "site  of  necessity") 
from  just  below  the  knee-joint  to  the  malleoli. 
The  technic  of  the  operation  is  practically  the 
same  in  any  portion  of  the  shaft,  and  the  pres- 
ent description  will  apply  to  the  middle  and 
lower  thirds. 

Amputation  of  the  Leg  by  the  Method  of 
Lateral  Skin  Flaps,  with  Circular  Division 
of  the  Muscles. — This  method  possesses  ver\' 
decided  advantages  over  the  circular  method 
sometimes  practised,  and  may  be  employed  in 
any  portion  of  the  leg.  The  base  of  the  flaps 
corresponds  with  the  level  at  which  the  bones 
are  to  be  -sawed.  The  margins  of  the  flaps  meet 
anteriorly  in  the  line  of  the  crest  of  the  tibia  (Fig. 
8()7).  The  surgeon  stands  on  the  right  side  of  the 
patient,  places  his  left  index-finger  on  the  cretit 
of  the  tibia,  and  his  thumb  at  the  same  level  be- 
hind in  the  middle  line  of  the  limb.  leaning 
o\er.  he  commences  the  incision  close  to  hi.'^ 
thumb  and  shapes  the  first  flap  on  the  side  of 
the  limb  farthest  from  him.  The  flap  U  broadly 
oval,  is  three  inches  long,  and  ends  at  the  indes- 
_  finger.     From   hero   it    conmiences    again    and 

"uV  i.AT'.KVL'i^LAn."'^  '*'"  sweeps  in  a  similar  manner  on  the  siile  nearei^t 
the  operator,  terminating  at  the  thumb  behind. 
The  incision;;  include  the  skin  ami  fascia,  which  are  dissected  up.  the  mu.«cles 
Iieing  divided  by  ihe  long  amputating  knife  in  a  circular  manner  slightly 
bolow  the  imiiit  of  intended  bone  section.  The  ti.ssues  in  the  interosseoas 
space  arc  divided,  the  three-tailed  retractor  introduced,  the  muscular  ma.<s 
drawn  well  ui)wanl  and  the  bones  sawed  across  (Fig.  8(i9).  To  prevent 
splintering  ilic  section  of  the  fibula  is  to  be  completed  first.     It  is  not  neces- 
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8ar>'  to  make  a  periosteal  flap.  The  sharp  anterior  crest  of  the  tibia  is  to  be 
sawed  off  obUquely  to  prevent  it  from  coming  through  to  the  anterior  angle 
of  the  flaps. 

In  case  of  necessity  the  flap  on  one  side  may  be      |h'-^---- 
longer  than  the  other.  tV^^ 

Teale's  Amputation  by  Rectangular  Flaps.—  K?^'^-. 
In  this  amputation  the  covering  for  the  bone  is 
ample,  the  position  of  the  line  of  union  of  the  flaps 
favors  drainage,  and  the  resulting  scar  ia  well  out  of 
the  way  of  pressure.  It  is  specially  adapted  to  the 
lower  third  of  the  leg.  The  point  where  the  bones 
are  to  be  sawed  is  selected.  The  surgeon  places  his 
index-finger  and  thumb  over  the  tibia  and  fibula  and 
starts  the  incision  at  the  point  of  the  former,  carries  it 
in  a  straight  tine  on  the  side  of  the  leg  which  is  the 
farther  from  him,  for  about  four  and  a  half  inches  in 
the  average  adult  teg,  then  incises  directly  across  the 
limb  and  up  on  the  other  side  to  the  point  located  by 
his  thumb.  The  long  rectangular  flap  thus  marked 
out.  in  both  its  length  and  its  breadth  must  be  equal 
to  half  the  circumference  of  the  limb  at  the  point  of 
division  of  the  bone  (Fig.  870,  A),  In  dissecting  up  the 
anterior  flap  on  the  inner  side,  where  the  coverings 
are  scanty,  the  knife  is  to  be  used  carefully  to  pre-  „  ~„  ., 
vent  notchmg  or  "sconng     the  raw  surface  of  the  RcntAf-rcm    Used  ih 

flap,  for  this  injures  its  vessels  and  endangers  its  nutri-  leu. 

tion ;  on  the  outer  side  the  mass  of  extensors,  anterior 

tibial  vessels  and  nerves  must  be  stripped  up  uninjured,  biunt  dissection 
replacing  the  knife  edge  as  these  are  lifted  from  the  interosseous  membrane. 


The  posterior  flap  is  made  by  cnrpi-jng  a  transverse  incision  directly  down 
to  the  bone;  this  flap  is  made  about  one-third  the  length  of  the  anterior 
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flap.     Both  flaps  are  retracted,  the  interosseous  membrane  cleared,  and  the 
bones  divided,  the  section  of  fibula  being  completed  first.     In  approximating 


B 


C 


Vm.  S7f).    -Tr.Ai.F.'w  Ampitatiov. 

A,  Th«'  liiu-^  of  incision  in  Tealo's  aniputation;    H.  the  anterior  flai»  turned  liack  in  Teale'-s  aniinitation; 

C,  the  ^tumI>  in    leale's  amputation. 

iho  flaps  the  Miitorior  one  iniist  not  lx»  bent  too  sharply,  lest  its  blootl-supplv 

Ik'  intei1*(M*e(i  with. 


RESECTION  OF  THE  ANKLE-JOINT 

T\\o  followinir  inv  the  inchcations  for  this  operation:  (1)  Suppurative 
infianimation  of  the  ankle-joint  (hie  to  ineised  and  punctured  wounds  that  can- 
not he  controlled  hy  incision  and  (lrainan:e.  (2)  Compound  fractures  of  the 
rnMllcoli.(»r  compound  dislocations,  wlien  followed  by  suppuration.  (.'^)  ( lunshot 
fracture^  with  c.\ccssi\c  sj)linterin.ii:,  in  which  hi<]:h  temperature  and  ir rave  con- 
stitutional  distiubanccs  >how  suj^puration  of    the  joint    to  have    occurreil. 
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(4)  Tuberculous  disease  of  the  ankle-joint  in  advanced  cases  that  do  not  >ield 
to  conservative  treatment  (injections  of  iodoform  glycerin,  and  of  carbolic 
acid).  (5)  Resection  may  be  indicated  in  eertmn  cases  of  free  Iwdies  in  the 
joint  which  cannot  otherwise  be  located. 

Typic  resection  for  disease  of  the  ankle-joint  is  an  operation  of  disputed 
value  among  some  surgeons  at  the  present  day.  It  is  claimed  that  the  disease 
is  often  associated  with  disease  of  the  tarsus,  and  even  if  the  wound  heals,  the 
foot  is  of  but  little  use.  A  previous  resection  destroys  the  advantages  to 
be  obtained  by  a  Pirogoff's  or  a  Syme's  amputation,  which  not  only 
^ves  ft  ascful  stump,  but  offers  at  the  same  time  a  better  chance  for  radical 
cure  (J  a  c  o  b  s  o  n).  In  children  and  in  recent  cases  in  young  adults,  how- 
ever, the  operation  may  be  resorted  to. 

The  best  access  to  the  parts  is  obtained  by  the  operation  developed  by 
English  surgeons,  based  on  Langenbeck's  method.  The  foot  is  laid 
on  its  inner  side  on  a  sand-bag.  An  incision  2i  inches  long  is  ma^le  along  the 
posterior  border  of  the  fibula  to  the  tip  of  the  malleolus,  from  which  point  it 
is  carried  at  an  angle  to  within  an  inch  of  the  base  of  the  fifth  metatarsal  bone 


(Fig.  871).  The  peronei  muscles  are  isolated  and  drawn  to  one  side,  Ihe  bone 
is  cleared,  and  the  malleolus  removed  by  dividing  the  bone  with  a  narrow  saw 
about  two  inches  above  the  malleolus,  and  severing  the  external  IfttcriU  liga- 
ment. A  similar  incision  is  made  over  the  lower  two  inches  of  the  tibia  and 
carried  forward  and  downward  as  far  as  the  projection  of  the  internal  cuneiform 
bone.  The  dissection  exposes  the  tendons  of  the  tibialis  antlcus  and  the  tibi- 
alis posticus,  as  well  as  the  flexor  longus  digitorum  and  the  flexor  longus  (xtllicis; 
these  are  carefully  isolated  and  held  aside.  The  posterior  tibial  vessels  are 
avoided  by  keeping  the  knife  close  to  the  bone.  On  severing  the  internal 
lateral  ligament  the  tibia  and  astragalus  may  be  made  to  present  at  the  wound 
by  forcing  the  foot  outward.  The  tibia  is  sawe<i  off  at  the  same  level  ils  the 
6bula,  and  a  slice  removed  from  the  articular  surface  of  the  astragalus:  or  the 
entire  bone  may  be  removed,  according  to  the  nature  of  the  case.  The  sawed 
surfaces  ami  all  soft  parts  are  freed  from  any  suspicious  material,  a  few  small 
branches  of  the  peroneal  and  malleolar  arteries  tigated.  and  free  drainage 
provided  for  by  omitting  sutures  (Jacobson).  Copious  dnswings  are 
applied,  and  the  foot  supported  by  a  V  o  I  k  m  a  n  n  '  s  posterior  splint  with 
foot-piece,  and  two  side  splints. 
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In  Langenbeck's  original  operation  the  fibular  incision  is  made  hook- 
shaped  and  the  tibial  incision  anchor-shaped  (Fig.  872). 

In  operations  for  injuries,  and  particulariy  in  gunshot  wounds,  departures 
from  typic  methods  are  to  be  made,  according  to  the  demands  of  the  case. 
The  resection  Bhoulit  be  subperiosteal  as  far  as  possible. 


A,  Inner  incision;    B.  outer  inciaon. 

Kocher  (1883)  operated  through  an  external  curved  incision  and  turned 
the  joint  surtacea  outward  (Fig.  873).  The  foot  i»  held  at  a  right  angle  and 
the  incision  extends  from  just  in  front  of  the  tendo  Achillis  across  the  tip  of 
the  external  malleolus  to  the  extensor  tendons.  After  the  tendons  of  the  pen>- 
nei  mu-srles  arc  detached  and  retracted  backward  and  downward,  the  liga- 
mentous  attachments  at   the  external   malleolus  are  chisele<l   away.     The 


isor  tnidiiiis  are  rclnicti^d  iinleriorly  and  the  peronei  jwsteriorly;  the 
iikir  surfuccs  are  turned  out  between  these  and  chiseled  away,  if  necessar%-, 
sini|)l('  synovectomy  or  artbrectomy  may  be  performed.  R  e  v  e  r  d  i  n 
iiriiccd  tli<'  iiwir^inii  to  Iho  inner  .'^ide  of  the  tendo  Achillis,  and  divided 
iiiul  tht-  extensor  tendons  an  well. 
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Hueter  revived  the  transverse  incision  of  Hey  folder  and  S  i^  d  i  1  - 
lot,  but  sutured  methodically  the  divided  tendons  and  anterior  tibial  nerve. 
The  incision  commences  at  the  posterior  edge  of  the  interna!  malleolus  and  is 
carried  across  the  front  of  the  joint  to  the  tip  of  the  external  malleolus  (l''ig. 
874).  The  tibialis  anticus  is  tied  on  each  aide  of  the  place  of  proposed  division 
and  the  threads  left  long  and  tied  together  for  future  identification.  The 
extensor  communis  digitorum  and  the  extensor  proprius  hallucis.  as  well  as 
the  anterior  tibial  nerve,  are  dealt  with  in  the  same  manner.  The  latter  tendon 
is  drawn  inward  when  the  dorsalis  pedis  arter)'  and  its  accompanying  \'ein3 
come  into  view  and  are  divided  between  two  ligatures.  The  nerve  lies  to  the 
outer  side  of  the  artery.  The  tendons  and  nerve  are  now  held  out  of  the  way 
by  means  of  the  threads,  the  foot  forced  into  plantar  flexion,  and  the  anterior 
capsular  wall  exposed  and  incised  transversely.  The  lateral  ligaments  are 
di\'ided  at  the  malleoli,  the  incision  extended  in 
an  outward  direction  to  expose  the  peroneal  ten- 
dons, and  these  also  secured  with  threads  to  facili- 
tate identification.  The  tendons  are  now  divided 
between  the  threads,  and  the  ankle-joint  opened. 
This  is  now  dealt  with  according  to  the  conditions 
present.  The  divided  tendons  and  anterior  tibial 
nerve  are  identified  by  means  of  the  attached 
threads  and  carefully  sutured,  and  the  skin  wound 
is  sutured  except  at  the  external  part  of  the  in- 
cision, which  is  left  open  for  dniinage.  I  have 
employed  this  method  with  excellent  results. 

Constant  care  and  watchfulness  must  be  used 
in  the  after-treatment  to  maintain  the  foot  at  a 
right  angle  to  prevent  abduction  or  adduction, 
and  to  preserve  the  foot  in  a  position  midway 
between  pronation  and  supination.  Partial  re- 
fection does  not  give  such  good  final  results  as 
complete  resection,  and  efficient  drainage  is  not 
BO  easily  secured. 

The  Result  of  Resection  of  the  Ankle-joint.— In  the  absence  of  damage 
to  the  periosteum  from  suppuration,  with  the  exception  of  tuberculous  ca.-fes, 
ra|Hd  repair  and  early  usefulness  of  the  foot  after  subperiosteal  resection  of  the 
ankle-joint  is  the  rule.  The  malleoli  are  reproduced,  often  at  first  exceeding 
in  size  the  original.  The  shortening  is  slight  in  proportion  to  the  amount  of 
bone  removed,  an  extra  thickness  of  the  sole  of  the  shoe  supplying  the  defi- 
ciency. A  joint  may  form  in  the  fibrous  new  formation.  The  mortality,  in 
properly  selected  esses,  is  small.  In  gunshot  injuries  resection,  as  a  rule,  is  to 
be  preferred  to  amputation.  An  unfavorable  prognosis,  however,  is  warranted 
in  cases  of  tuberculous  caries  in  individuals  beyond  the  period  of  growth; 
such  cases  usually  require  amputation.  If  performed  early,  resection  in 
children  and  young  persons  admits  of  a  good  prognosis,  as  regards  both  life 
and  function. 

Resection  of  the  Astragalotarsal  Joints.— Removal  of  the  Astra- 
galus.^Isolated  gunshot  fractures  of  the  head  of  the  a.stragains.  or  of  the 
scaphoid,  may  require  partial  resection.     This  may  be  accomplished  by  a  trans- 
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verse  incision  following  tlie  articular  line  from  the  inner  edge  of  the  tendon  of 
the  tibialis  anticus  to  the  tendon  of  the  tibialis  posticus,  and  exposing  the 
head  of  the  astragalus.  Resection  of  the  posterior  portion  of  the  astragalo- 
scaphoid  joint  alone  is  more  difficult  and  will  require  the  sacrifice  of  consid- 
erable bone  (caltaneum  or  astragalus).  As  a  rule,  the  inflammation  attacks 
the  ankle-joint,  and  resection  of  this  becomes  necessarj',  in  order  to  reach  the 
seat  of  injury. 

Combined  resection  of  the  astr^alotibial  and  posterior  astragalotarsal 
joint  requires  the  same  operation  as  isolated  resection  of  the  former. 

Excision  of  the  AstragaIus.^Removal  of  the  astragalus  alone  is 
most  frequently  indicated  in  injun,',  as,  for  instance,  in  otherwise  irreme- 
diable dislocations  of  the  bone  fonvard  (a  condition  which  is  almost  certain 
to  bo  followed  by  sloughing  and  necrosis)  and  in  irreducible  dislocation  of 
the  tibia  and  fibula  forward.  It  is  also  indicated  in  otherwise  intractable 
cases  of  talipes  varus  and  talipes  valgus,  congenital  or  acquired,  and  in  tuber- 
culous osteitis  of  the  ankle  in  which  this  bone  is  involved,  in  order  to  gain  access 
to  the  diseased  synovial  membrane  and  remove  it  completely.     The  operation 
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niaylK-  carried  out  by  means  of  Vogt's  longitudinal  incision  on  the  antero- 
lateral nspect  of  the  ankle-joint. 

The  inriwion  coninienccs  about  2  inches  above  the  line  of  the  ankle-joint, 
Ix'twecn  the  tibia  and  the  fibula,  and  extends  forwanl  over  the  ankle-joint, 
terminating  at  the  base  of  the  fourth  metatarsal  bone  (Fig.  875,  A),  The 
fascia  and  annular  ligament  are  divided;  the  tendon  of  the  extensor  longus 
djgitoruni  and  that  of  the  extensor  bre^■is  digitorum  are  loosened  and  both 
are  dii^placed  towaril  the  median  line.  The  ankle-joint,  together  with  the 
astragaloscaphoid  articulation,  is  now  opened,  the  capsule  being  loosened  from 
lH)tli  joints  at  its  insertion  on  the  anterior  margin  of  the  tibia  and  fibula,  and 
the  ji."! ragiilc-icaphoid  ligament  divided.  In  some  instances  it  may  be  con- 
vcnieiil  to  carry  a  transverse  inci.sion  from  the  middle  of  the  longitudinal 
nnc  oTitwiinl  to  a  point  below  the  malleolus.  The  external  and  posterior 
conncctioDs  between  the  astragalus  and  the  os  calcis  arc  loosened,  and, 
with  llie  fiK)t  in  f<)rce(l  supination  the  anterior  and  posterior  astragalo fibular 
ligaments,  as  well  as  the  ligiiiiientous  .structures  in  the  tarsal  sinus,  are  divided 
with  the  resection  knife  or  sharp  chisel.     With  the  foot  strongly  adducted  an 
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elevator  is  placed  beneath  the  astragalus  and  this  lifted  upward  to  permit  the 
loosening  of  the  attachment  of  the  posterior  fibers  of  the  internal  lateral  liga- 
ment to  the  astragalus,  and  the  posterior  connections  of  the  latter  with  the 
OS  calcis.  In  order  to  facilitate  the  loosening  of  the  attachments  of  the  bone 
O  1 1  i  e  r  '  s  inner  incision  may  be  added.  This  incision  curves  around  in 
front  of  the  internal  malleolus,  with  an  arm  extending  forward  and  downward 
(Fig.  875,  B). 

After  removal  of  the  astragalus  the  os  calcis  is  placed  between  the  malleoli, 
the  wound  cavdty  drained,  and  the  soft  parts  sutured. 

The  operation  may  also  be  performed  by  transverse  incision,  the  tendons 
being  marked  for  identification  by  threads,  as  in  resection  of  the  ankle-joint  by 
a  transverse  incision  (vide  supra).  The  bone  is  exposed  by  an  incision  crossing 
the  dorsum,  as  in  S  y  m  e '  s  amputation.  Excellent  results  have  followed  this 
method. 

Resection  of  the  Tarsal  Bones  in  Talipes  Varus  and  Talipes  Valgus.— 

The  operation  of  resection  of  the  neck  of  the  astragalus  may  be  employed 
for  the  correction  of  the  position  of  the  foot  in  intractable  cases  of  talipes. 
H  u  e  t  e  r  '  s  method  is  as  follows :  The  incision  commences  about  a  finger- 
breadth  in  front  of  the  anterior  edge  of  the  external  malleolus,  and  extends 
to  the  external  edge  of  the  scaphoid.  The  ankle-joint  is  avoided.  The 
group  of  extensor  tendons  is  retracted  inward.  A  pointed  saw  is  introduced, 
and  the  bone  sawed  across  parallel  to  the  anterior  edge  of  the  tibia,  the  separated 
portion  being  removed  after  division  of  the  astragaloscaphoid  ligament. 
Should  the  correction  not  be  sufficient  by  this  simple  operation,  the  scaphoid 
may  be  removed  through  the  same  wound,  and  in  severe  cases  the  cuboid  may 
likewise  be  removed,  the  incision  being  carried  toward  the  dorsal  surface  of 
the  cuboid.  The  periosteum  is  to  be  presers^ed  and  the  tendon  of  the  peroneus 
brevis  avoided.  The  peroneus  longus  does  not  pass  over  the  cuboid  in  con- 
genital talipes  varus,  as  in  the  normal  foot,  but  in  a  groove  in  the  os  calcis 
(t*M/e  supra). 

Removal  of  the  astragalus  has  already  been  described.  In  performing 
the  operation  for  clubfoot,  resection  of  about  a  third  of  an  inch  of  the  point  of 
the  external  malleolus  facilitates  not  only  the  removal  of  the  astragalus,  but 
also  the  redressment  of  the  foot.  The  latter  aim  mav  also  be  reached  bv  di^^- 
sion  of  the  calcaneofibular  ligament. 

Tarsectomy. — Wedge-shaped  resection  of  the  tarsus  for  clubfoot  is 
performed  through  a  transverse  or  slightly  curved  incision  passing  over  the 
most  prominent  portion  of  the  convexity  of  the  curvature  of  the  foot.  The 
soft  parts  are  dissected  back,  the  extensor  tendons  being  preserved  as  much  as 
possible,  and  as  much  of  the  tarsus  cut  or  chiseled  away  as  may  be  necessary 
to  straighten  the  foot.  The  mass  of  bone  removed  in  order  to  corresjwnd  to 
the  curvature  of  the  foot  must  be  wedge-shaped  in  two  directions  at  right 
angles  to  each  other,  i.  e.,  the  base  of  the  horizontal  wedge  is  directed  out- 
wardly and  includes  the  cuboid  and  the  anterior  process  of  the  os  calcis,  and 
its  point  faces  into  the  scaphoid ;  the  base  of  the  vertical  wedge  is  at  the 
dorsum  of  the  foot  (O.  Weber,  D  a  v  i  e  s  C  o  1 1  e  y  and  others) ,  The  opera- 
tion must  be  followed  by  redressment  and  pressure  to  maintain  the  refX)sition. 
As  soon  as  the  wound  has  healed,  the  foot  is  overcorrected  and  a  plaster-of- 
Paris  bandage  applied. 
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Ogston's  operation  aims  to  remote  the  ossi^dus  cfiiitei 
which  prevent  rectification.  It  was  originally  designed  foi 
or  eight  ypttin  of  ape.  I  have  employed  it  with  perfect  8a 
adultfl.  I'he  outline  of  the  astragalus  is  exjiosed  through  a 
begins  in  front  of  the  external  malleolus  and  cur\-ee  with  il 
ward  until  it  reaches  the  calcaneo-cuboid  joint,  The  soft  j 
astragalus  are  incised  and  retracted;  in  the  case  of  young 
laginous  shell  of  the  bone  is  included  in  this  incision.  In 
the  author's  method  is  to  gain  uccesa  to  the  inlerinr  of  thl 
an  opening  made  with  a  chisel.  Hy  moans  of  a  Bruna 
m  a  n  n  uiiarp  s|)oon  introdui^ed  through  the  opejiing  Ihe  gn 
interior  of  the  bone  is  scraped  away.  The  iJortiori  lying  b* 
u<  left  undisturlwd.  If  neces-tarj-,  imrtiona  of  the  cuboiii  a 
scrapeil  out  through  the  same  opening.  The  fiKit  i.s  now 
the  thin  shell  left  behind  readily  adapting  itcolf  to  the  cor 
tarsus,  Ihe  wound  .sutured,  and  the  parts  immobilized  with 

Resection  of  the  Tarsus,  the  Metatarsus,  and  I 
tion  of  the  OS  calcis  is  most  frequently  intiicated  for  tul 
ditis  and  oorasionally  fur  gunshol  injurjis.  A  hon%tih 
encirnles  the  bone,  commencing  on  the  oulside  of  the  foot 
between  the  cuboitl  and  the  anterior  proeess  of  1-he  os  ejl] 
insertion  of  the  tendo  Achillis  and  thence  to  the  inner  edge) 
niinnting  at  the  astragaloscaphoid  joint.  I-inbart  adc 
vertical  incision  at  the  inner  edge  of  the  tendo  Aohillis. 
plantar  flap  thus  marketl  out,  together  with  the  plantar  i 
seoted  back,  Ihe  muscular  structures  and  the  j>eriosteun]  i 
bone  by  the  elevator,  as  well  as  the  tendo  Arhillis  and  the  U 
on  the  itmer  and  the  outer  side  of  the  bone,  nithoul  ope 
The  articulation  with  the  cuboid  is  first  separated;  then 
tweon  the  aslmgalus  and  the  oa  calcL«  is  severed.  Tlie  Iw 
the  wound  sulurwl  in  part,  and  drained-  Tlie  reproductioi 
aflergunshol  injuries  than  after  tuberculous  disease.  Ovtft 
cases  collected  by  Vincent  resulted  unfavorably.  Thi 
!o<*s  of  Ihe  (lo.'itiTior  fiupptirt  of  the  arch  of  Ihe  foot.  In 
the  incii^ion  of  Oilier  sliould  be  considered,  in  which, 
slioe-shaiied  incii^on,  the  heel  flap  may  be  sul«se<iu« 
Syme's  anipulation.  should  this  l>eoume  necessary, 
eion  conmtences  a  fingerbpeadth  alxjve  the  lip  of  the  exi 
til©  outer  Iwrder  of  the  lendo  Achillis,  is  carried  down' 
Ixinier  of  the  os  calcia,  where  it  is  carrieil  forward  at  i 
lo  the  base  of  the  fifth  metatarsal  bone.  Tliis  incision 
eonvenieni  for  the  removal  of  the  bone  as  ihe  horseshoe-8 
caw  of  a  Aul»e<|U«it  S  y  m  e  '  s  amputation,  only  n  ct 
amount  of  srar  tissue  is  present  in  the  flap,  and  thai  is  not 
placed  for  walking  a^  in  the  first  deerribetl. 

Extirpation  of  the  cuboid  and  cuneifonn  bones  m 
sunshot  and  similar  injuries,  and  for  tuberculous  diwat 
im  llic  oon«ction  of  v)ulif<K>l  hsin  alreMly  l)e«n  discusa 
usuftUy  refer  lo  the  domim  of  the  foot .  cftre  being  takoi  to 


THE   LEG   AND  FOOT 


635 


tendons.  Resections  for  tuberculous  osteomyelitis  often  consist  of  ii-UU- 
ment  of  the  diseased  medullarj'  tissues,  the  healthy  cortical  substance  being 
left  and  the  joints  remaining  unopened.  Recurrences,  however,  are  not  un- 
common, in  which  case  amputation  becomes  necessary. 

Resection  of  the  metatarsal  bones  is  indicated  by  tuberculous  osteo- 
myelitis, and  occasionally  by  enchondrtnna.  The  technic  is  practically  the 
same  as  in  the  metacarpal  bones.  Every  effort  should  be  made  to  avoid 
opening  the  tarsometatarsal  joints  on  account  of  the  dangers  attending  in- 
fection and  suppuration  in  the  tarsus. 

Resection  of  the  metatarsophalangeal 
joints  is  indicated  in  the  case  of  the  great  toe 
almost  solely  by  hallux  valgus  (sec  page  622). 

Metatarsal  Amputation.— This  is  the  old- 
est partial  amputation  of  the  foot  (Sharp, 
1765).  Two  longitudinal  incisions  are  made, 
one  on  each  side  of  the  foot,  the  one  extend- 
ing from  below  the  base  of  the  first,  and  the 
other  from  the  base  of  the  fifth  metatarsal 
bone.  A  dorsal  and  a  plantar  incision  connect 
these  two,  and  a  dorsal  and  a  plantar  flap  are 
dissected  back;  the  soft  parts  in  the  interosse- 
ous spaces  are  cleared  with  a  narrow  knife. 
The  saw  is  now  applied. 

Lisfranc's  amputation  consists  of  a  dis- 
articulation at  the  line  of  the  tarsometatarsal 
joint  (Fig.  877).  The  junction  of  the  cuboid 
and  the  fifth  metatarsal  is  identified  on  the 
outer  side  of  the  foot,  and  the  junction  of  the 
first  or  internal  cuneiform  and  the  first  meta- 
tarsal bone  on  the  inner  side.  The  thumb  of 
the  surgeon's  left  hand  is  placed  on  one  of 
these  points  and  the  point  of  the  index-finger 
on  the  other,  while  the  palmar  surface  of  his 
hand  presses  the  foot  in  the  direction  of  plan- 
tar flexion  and  adduction.  The  two  points  are 
now  connected  together  on  the  dorsum  by  a 
curved  incision  with  its  convexity  directed  for- 
ward.    The  line  of  the  tarsometatarsal  joint  is 

now  exposed  by  dissecting  the  flap  back,  and  ^  ,mpu(atron  ih™i*h  ii»  mMat.™ 
disarticulation  effected  by  a  narrow  knife,  the  pli*iww^  joiou  (3ier  Humeri. 
incision  commencing  at  the  fifth  tarsometatar- 
sal joint,  which  is  the  most  easily  identified.  The  joints  are  made  to  gape 
by  manipulating  the  anterior  portion  of  the  foot.  The  fifth,  fourth,  and  third 
are  disarticulated  in  succession,  and  the  first  tarsometatarsal  joint  next,  that 
between  the  second  metatarsal  and  the  second  or  middle  cuneiform  bone 
being  left  until  the  last.  When  all  the  joints  are  fully  opened,  a  longitudinal 
incision  is  made  on  each  side  of  the  foot,  an  amputating  knife  is  pas.'ied  in  the 
gap  and  a  plantar  flap  cut,  its  lateral  margins  corresponding  to  the  longitud- 
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ina]  incisions  and  extending  as  far  as  the  anterior  extremities  of  the  meta- 
tarsal bones  (Fig.  877). 

The  loss  of  support  following  Lisfranc's  amputation  is  such  that  the 
patient  must  wear  a  specially  constructed  cork  sole  made  thick  on  the  front 
and  inner  side,  to  compensate  for  the  resulting  equinovanis  position. 


LurRANC's  Amputatioh. 


In  Chopart's  amputation  only  the  os  calcis  and  the  astn^lus  are  left. 
While  the  operation  is  simpler  than  Lisfranc's,  its  functional  results  are 
unsatisfactor.'.  It  has  been  abandoned  to  a  large  extent  for  either  Piro- 
goff's  or  Syme's  amputation  in  the  cases  in  which  Lisfranc's 
cannot  be  employed.  The  lines  of  incision  are  shown  in  Fig.  878.  The  dis- 
articulation is  effected  by  passing  the  knife  behind  the  tubercle  of  the 
scaphoid  between  the  bone  and  the  astragalus  and  then  between  the  os  calcis 


and  Ihc  scajihoiil  (J  a  cobso  n).  In  closing  the  wound  the  divided  ends 
(if  tho  «'xl  elisor  tendons  are  sutured  in  the  fibrous  tissue  of  the  heel  fiap  a.« 
(tiis  i^  bronchi  into  jxisition.  to  prevent  the  subsequent  tilting  upward  of 
the  lirol.  II  r  I  f  c  r  i  c  li  .  in  furtherance  of  the  same  object,  recommends  pro- 
ducing ;ink>lnsis  of  llio  anklc-jolnt  by  opening  the  joint  and  removing  the 
cartilage  with  a  sharp  spoon,  and  immobilizing  the  joint. 
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Pirogoff's  metbod  consists  in  a  supramalleolar  amputation  with  the 
formation  of  a  heel  flap  containing  a  portion  of  the  os  calcis.  This  valuable 
method  is  carried  out  as  follows:  The  foot  is  drawn  over  the  edge  of  the  operat- 
ing table  and  held  at  right  angles  to  the  leg.  The  incision  is  made  from 
slightly  below  the  lower  edge  of  one  malleolus  downward  and  somewhat 
forward,  across  the  sole  of  the  foot  and  upward  and  backward  on  the  oppo- 
site side  to  the  lower  edge  of  the  other  malleolus.  This  incision  is  carried 
directly  to  the  bone.  The  saw  is  now  applied  and  the  tuberosity  of  the  os 
calcis  sawed  across  (Fig.  879).     This  is  effected  in  a  vertical  direction  if  the 


original  method  of  Pirogoff  is  followed  (Fig,  880),  or  from  Ix'hind  forward 
and  downward  according  to  liiinther's  modification  (lig.  8S1).  In  case 
the  latter  is  employed  the  stirrup- incision  is  carried  more  nbliijuely  forwanl. 
The  extremities  of  the  first  incision  are  now  united  by  a  transverse  cut  over 
the  dorsum,  the  ankle-joint  entered  from  in  front,  the  latenil  lig:imcnls  ln'ing 
first  di^■ided  in  order  to  cause  the  latter  to  gape  widely.  Tlic  n-nidviil  of  the 
foot  is  now  completed  by  severing  the  connection  of  the  ;i.-itr:igalus  and  the 
portion  of  the  as  calcis  to  \ie  n-moved.  The  lower  extremities  of  the  tibia 
and  fibula  are  now  cleared  of  soft  parts,  the  knife  being  kept  close  to  the 
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bone  posteriorly  (Fig.  883),  and  special  care  is  taken  to  avoid  injury  to  the 
posterior  tibial  artery,  the  presen'ation  of  which  is  essential  to  the  nourish- 
ment of  the  heel  flap.     The  bones  of  the  leg  are  now  divided  just  above  the 
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hfing  steadied  by  the  lion-jaw  forrcps  duriiijr 
bial  artery  is  found  on  the  jintcrior  surface  of  the 
of  tile  extensor  proprius  hallucis;  the  posterior 
liavc  been  divided  on  the  inner  aspect  of  the 
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heel  flap,  at  about  the  middle  of  the  vertical  incision.    The  wound  is  sutured 
transversely  and  a  drainage-tube  placed  in  position  (V\g.  886).    nrmly  applied 


Fia,  »H4.— Pii 


dressings  suffice  to  hold  the  bone  t^urfaces  in  apposition  without  the  aid  of 
bone  sutures  or  ivory  pegs. 
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Tn  Lefort's  modification  of  Pirogoff's  amputation  the  bone  is  sawed 
almoHt  horizontally,  in  order  to  secure  its  lower  surface  for  walking,  as  in  the 
normal  ( Fig.  885) ,  instead  of  employing  the  posterior  surface  of  the  tuberosity, 
a.s  in  I'  i  r  o  g  o  f  f  '  s  original  method  ( l"ig.  880) .  In  carrj'ing  out  Lefort's 
procedure  the  dorsal  incision  commences  about  a  fingerbreadth  below  the 
tip  of  the  external  inalleoius,  is  carried  with  a  slight  convexity  forward  to  the 
mediotarsal  joint,  and  ends  about  an  inch 
and  a  quarter  in  front  of  and  below  the 
internal  malleolus.  The  plantar  incision  is 
alxiut  the  same  as  fliinther's.  The 
fool  is  remove<l  by  disarticulation  at  the 
ankle-joint,  and  at  the  articulations  of  the 
astragalus  anil  cuboid  with  the  os  calcis, 
the  latter  being  left  in  the  heel  flap  and 
afterward  sawed  across.  The  functional  re- 
sults obtained  by  Lefort  and  Boeckel 
were  ver>-  satisfactory.  In  Bruns's  modi- 
fication the  OS  calcis  is  sawed  concavely, 
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and  the  bi 
in  which  1 


<)f  llie  leg  convexly.     In  cases 

fxlcnial  surface  of  the  heel  is 
not  availitlilc  na  ii  flap  T  a  u  b  c  r  lakes  the 
ostcoplaslii'  flap  entirely  from  tlie  inner  side, 
saws  thniugh  the  os  calcis  verticiilly,  and 
places  tlic  inner  jwrtion  of  the  latter  against 
the  sawcil  surface  of  the  leg  Ixjnc^.  The 
incision  commences  at  the  cxlernal  edge  of 
the  lenilo  .\chillis  and  passes  horizontally 
along  tlic  cxtcrnitl  surface  of  the  heel  just 

below  tlie  external  malleiilus  to  Chopart's  A«KiT*Tr.,.s,    """ 

joint.      IVillowing  the  liitlor   it    crosses   the 

dorsum  to  the  internal  edge  of  the  foot  and  thence  to  the  middle  line  of  the 
jiliintar  siii-face.  when'  it  turns  backward  at  a  right  angle  and  follows  the 
iiiiddlt^  line  of  the  jiiantar  surface  longitudinally  until  if  reaches  the  {mint  of 
conniicnceiuenl .  The  ankle-joint  is  now  opened,  the  astragalus  disarticulated. 
anil  The  anterior  i>ortinn  of  the  foot  removed  at  Chopart's  joint.  The 
OS  calcis  is  now  sawed  through  vertically  in  its  longitudinal  axis,  the  external 
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portion  removed,  and  the  internal  portion  tying  in  the  flap  turnwl  upward 
^ain.st  the  sawed  surface  of  the  leg  bones.  One  of  the  advantaj;e.s  of  this 
method  is  tlie  certain  preservation  of  the  posterior  tibial  artery. 

Osteoplastic  Resection  of  the  Tarsus  by  the  Wladimiroff-Mikulicz 
Method. — This  operation  is  of  great   value   in   cases  of  gunshot    wounds 


and  in  extensive  disea.se  of  the  tarsus  and  ulcerative  destruction  of  the 
heel.  The  operation  has  also  lieen  ixirformed  in  paralytic  tahpes  eijuinuif. 
Mikulicz  operated  as  follows :  The  first  incision  extends  from  just  in  front 
of  the  tuberosity  of  the  scaphoid  transversely  acros.s  the  sole  to  a  |M>int  a 
quarter  of  an  inch  behind  the  tul)erosity  of  the 
fifth  metatarsal  bone.  This  incision  Is  carried 
directly  to  the  bone.  Two  obli<|Ue  lateral  in- 
osiona  are  now  made,  one  on  each  side,  extend- 
ing from  each  end  of  the  first  incision  upwanl 
and  backward  to  the  posterior  bonier  of  each 
malleolus.  A  final  transverse  incision  connects 
the  upper  ends  of  the  last  named,  passing 
transversely  behind  the  leg  to  the  bone,  divid- 
ing the  tendo  Achillis  (I'ig,  887).  The  foot  is 
now  sharply  flexed  and  the  ankle-joint  opcnetl 
from  behind.  The  lateral  ligaments  are  iliviiied, 
the  axtragiilus  and  the  os  calcis  removed,  and 
thin  disks  of  bone  sawed  from  the  lower  ex-  ^'"■Bl|2;^n""«K"TABm-"»"H 
tremily  of  the  bones  of  the  leg  and  the  ar-  LioiotTBtrmM''''''''''''^'^''^''" 

tirulnr  .surfaces  of  the  scaphoiil  and   culwid. 

Tenotomy  of  the  plantar  flexor  tendons  U  inrformed  in  order  to  (icrniit  the 
toes  to  assume  a  rectangular  dorsal  flexion.  Tlie  anterior  portion  of  the  fixit, 
which  is  attached  by  the  soft  parts  of  the  dorsum,  is  now  bnniglit  into  coap- 
tation with  the  sawed  surfaces  of  the  tibia  and  fibula  and  sutured. 
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Z  e  s  a  s  (1886)  collected  24  cases  of  this  operation.  Among  19  cases 
in  which  the  indications  for  the  operation  and  the  final  functional  results 
were  ascertained,  it  was  found  to  have  been  performed  16  times  for  tuber- 
culous caries,  once  for  syphilitic  ulceration,  once  for  injury  of  the  soft  part5 
of  the  heel,  and  once  for  fracture  of  the  leg  resulting  in  deformity.  The 
majority  of  the  patients  walked  well. 

Syme*s  Amputation. — Amputation  of  the  foot  with  the  removal  of  the 
malleoli  and  the  covering  of  the  sawed  surfaces  of  the  latter  by  a  heel  flap  was 
originally  proposed  by  J  a  e  g  e  r .  It  was  first  actually  performed  by  S  y  m  e  . 
The  method  is  almost  entirely  superseded  by  Pirogoff's  method  except 
in  cases  in  which  the  os  calcis  is  actuallv  diseased.  The  incisions  in  the  soft 
parts  are  the  same  as  in  Pirogoff's  operation ;  the  os  calcis  is  enu- 
cleated from  the  heel  flap.  The  malleoli  are  sawed  off  at  a  ver>'  slight 
angle;  the  horizontal  plane  of  cartilage  covering  the  end  of  the  tibia  is  not 
removed.  The  projecting  tendons  are  to  be  cut  the  proper  length,  the  skin 
wound  sutured,  and  drained  from  the  outer  side.  In  Schede's  studv  of 
596  cases  of  S  y  m  e  '  s  amputation  there  developed  a  mortality  of  nearly 
11  per  cent,  and  functional  failures  in  10  per  cent.  These  figures  are  not  so 
favorable  as  in  Pirogoff's  amputation.  While  the  latter  may  replace 
S  y  m  e  '  s  in  proper  cases,  there  can  be  no  question  that  S  y  m  e  '  s  amputa- 
tion should,  whenever  possible,  replace  deep  amputation  of  the  leg. 

K  u  m  m  e  r  ,  of  ( leneva,  removes  the  os  calcis  subperiosteally  as  in 
S  y  m  e  *  s  amputation,  divides  the  bones  of  the  leg,  as  in  Pirogoff's 
amputation,  and  treats  the  wound  openly  for  four  and  a  half  weeks,  during 
which  time  the  dead  space  left  by  the  removal  of  the  os  calcis  fills  in,  after 
which  the  heel  flap  is  sutured  with  secondary  sutures.  He  claims  that  the 
bone  portion  of  the  P  i  r  o  g  o  f  f  heel  flap  soon  atrophies  and  becomes  use- 
less, and  that  his  modification  of  S  y  m  e  *  s  operation  does  away  with  the 
objectionable  dead  space  and  gives  a  firmer  support  in  w-alking. 

Amputation  of  the  Toes. — This  is  reciuired  with  relative  frequency 
for  gangrene  the  result  of  frost-bite.  Single  toes  are  amputate  in  precisely 
the  same  manner  as  the  fingers  (see  page  497).  To  amputate  all  the  toes 
at  the  metatarsophalangeal  joint  the  toes  are  held  in  dorsal  flexion,  and  a 
curved  plantar  incision  is  made  from  the  inner  border  of  the  metatarsopha- 
langeal joint  of  the  great  toe  to  a  corresponding  point  on  the  little  toe. 
This  incision  approaches  as  closely  as  possible  to  the  commissures,  which, 
on  tlie  plantar  surface  are  placed  about  half  an  inch  more  anteriorly  than  on 
the  dorsum,  so  that  an  increased  length  is  afforded  to  the  plantar  flap.  The 
ends  of  this  incision  are  joined  by  a  similar  curved  incision  on  the  dorsum 
over  the  bases  of  all  the  toes.  The  flaps  are  dissected  back  and  each  toe 
disarticulated  separately.  It  may  be  necessary  to  saw  off  the  hejids  of  the 
metatarsal  bones  in  order  to  approximate  the  edges  of  the  flaps  without 
tension.  A  small  drainage-tube  is  placed  transversely  under  the  suture  line. 
In  amputation  of  a  toe  with  its  metatarsal  bone,  the  same  rules  are  followed 
as  in  the  case  of  the  hand. 
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Abdominal  aorta,  ligation 
of.  234 
cavity,  27 

gunshot  wounds  of,  33 
penetrating  wounds  of, 
with      prolapse      of 
omentum   and  intes- 
tine, 32 
nephrectomy,  225 
organs,  contusions  of,  27 
ruptured  wounds  of,  27 
region,  24 
retractor,     self-retaining, 

29 
ring,  external,  165 

internal.  164 
section,  29 

after-treatment,  31 
closing  wound,  30 
for  intestinal    obstruc- 
tion. 30 
post-operative    compli- 
cations, 30 
walls,  24 
abscess  of,  25.    See  also 
Abscess  of  abdominal 
loalls. 
anterior,     rupture     of 

muscles  of,  24 
atheroma  of,  26 
carcinoma  of,  26 
contusions  of,  24 
fibroma  of,  26 
gimshot  injuries  of,  24 
inflammations  of,  25 
injuries  of,  24 
li|X)ma  of,  26 
migrating  abscess  of,  25 
myxosarcoma  of,  26 
sarcoma  of,  26 
suspension  of  uterus  to, 
for     retrodeviations, 
3S0 
tumors  of.  26 
wounds  of,  24 
Abduction  of  foot,  591 
Abortion,  tubal,  403 
Ab.«ceas,  idiopathic,  26 
mifirrating.  4 
iliopsoas,  25 
of  abdominal  walls,   25 
near  shoulder-joint,  431 
of  abdominal  walls,  25 
from  appendicitis,  25 
from       echinococcus 
cyst8  of  liver,  25 


Abscess  of  abdominal  walls, 
from        suppurative 
hepatitis,  25 
lymphadenitis,  25 
migrating,  25 
of  gastric  origin,  25 
of  intestinal  origin,  25 
origuiating    in    con- 
nective tissue  of 
lesser  pelvis,  25 
in  renal  pelvis,  25 
in  spleen,  25 
of  femur,  583 
of  knee-joint,  567 
of  liver,  43 

after  gmishot  injury,  34 
of  lumbar  fossa,  215 
of  scrotum,  236 
of  spleen,  41 
of  tibia.  583,  608 
paratyphlitic.  111 
para-urethral,  265 
pelvic,  of  broad  ligament, 

398 
perianal,    from       foreign 

liodies,  112 
perinephritic,  215 
treatment,  215 
perirectal,    from    foreign 

bodies,  112 
psoas,  4 
Absence  of  bladder,  312 
of  kidney,  217 
of  testicle,  249 
of  toes,  congenital,  622 
Accidental  bursae  mucosae 
of  shoulder,  432 
phimosis,  257 
treatment,  259 
Acetabulum,    crushing    of, 
and  forcing  of  head  of 
femur  in  lesser  pelvis, 
511 
inflammatory        involve- 
ment  of,    in    hip-joint 
disease,  520 
Achilles  tendon,  rupture  of, 
610 
treatment,  602 
Acromial    end    of    clavicle, 

dislocation  of,  407 
Acromion,  fracture  of,  412 

treatment.  413 
Adenocarcinoma  of  ovarv, 

396 
Adenoma  of  kidney,  220 
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Adenoma  of  testicle,  253 

of  uterus,  372 
Adenomyoma  of  uterus,  369 
myomectomy   for,   370 
panhysterectomy     for, 

371 
supravaginal   hysterec- 
tomy for,  370 
Adenosarcoma    of    testicle, 

253 
AdrenaLi,  sarcoma  of,  220 
Alexander's    operation    for 
retrodeviations  of  uterus, 
378 
Alligator  forceps,  266 
Allingham's     treatment    of 

f)rolapse  of  rectum.  120 
is*s  fixation  apparatus,503 
Amputation  at  nip,  544 
at  shoulder-joint,  439 
Merger's,  of  entire  upper 

extremity,  440 
interilio- abdominal,      at 

hip-joint,  547 
metatarsal,  635 

Chopart's  method,  636 
Lisfranc's  method,  635 
Pirogoffs  method.  637 
Bruns's    modifica- 
tion, 640 
Gttnther's    modifi- 
cation, 637 
Lefort's   modifica- 
tion, 640 
of  arm,  461 

neuromiis  after,  463 
of  cervix  uteri,  Emmet's 
methocl,  3a3 
for  lacerations,  363 
of  ell)ow,  462 
of  entire  upix?rextremitv, 
440 
Berger's     method, 
440 
of   femur,    (\*irden-Lticke 
method,  585 
Ciritti's  method.  5H5 
Ss;ibanejeff''s     method, 

5H5 
supracondylar,  5S.5 
transcondylar.  5S5 
of  finger,  indications  for. 

474 
of  fingers,  497 
of    foot ,    Rummer's 
method.  642 
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Amputation  of  foot,  Syme's 
method,  642 
of  forearm,  496 
of  hand,  495 
at y pic,  496 
by  dorsal  and  palmar 

flap,  496 
indications  for,  495 
of  hip,  indications,  544 
i  n  t  e  r  i  1  i  o  -  abdominal , 

547 
prophylactic    hemosta- 

sis  in,  544 
Trendelenburg's  rod  in, 

544 
Wyeth's  bloodless 
method,  546 
of  leg,  626 

by    lateral    skin    flaps, 
with     circular    divi- 
sion of  muscles,  626 
Teale's  method,  627 
of   penis    for   carcinoma, 

264 
of   rectum    for   prolapse, 
123 
Fowler's        method, 

124 
Mikulicz's     method, 
126 
Wyeth's  pins  for,  439 
of  thigh,  587 

by  anterior  skin  flap 
and  posterior  flap  of 
skin  and  muscle,  589 
choice  of  operation,  589 
circular,  588 
flap,  588 

for  contracture  of  knee- 
joint,  576 
mixed    anteroposterior 
flaps  and  circular 
division  of  muscles, 
590 
method,  589 
oval,  588 

prophylactic         hemo- 
sta^is  in,  588 
of  toes,  042 

through  knec-ioint,  584 
circular  method,  584 
long  anterior  and  sliort 
posterior     flap 
method,  5X5 
posterior      flap 
method,  5S5 
Smith's  method,  5S4 
Anastomosis,         intestinal, 
end-to-end,  02 
Horsley's  method,  65, 

70 
in    intestinal    obstruc- 
tion, 79 
lateral,  05 
8onn'sniet!iod,  6 
peritoneal,  5S 
uretcrorectal,  313 


Anatomic  lupus,  486 

tubercle,  486 
Aneurism,  cirsoid,  of  fore- 
arm, 443 
of  forearm  and  hand, 
487 
in   front  of  elbow-joint, 

443 
of  axillary  artery,  435 
of  brachial  aitery,  456 
of  femoral  artery,  539 
of  gluteal  arteries,  234 
of  popliteal  artery,  584 
of  profunda  artery,  539 
of  splenic  artery,  42 
Aneurismal  varix  of  broad 

ligament,  392 
Angiocholitis,     desquamat- 
ing, 47 
Angioma  of  bursie  mucosae 
of  shoulder,  432 
of  elbow  region,  456 
Angiosarcoma     of      pelvic 

region,  233 
Ankle-ioint,     arthritis     of, 
tuberculous,  609 
contracture  of,  613 

inflammatory,  615 
dislocation  of,  596 
lateral,  597 
rotation,  597 
inflammation  of,  609 
diagnosis,  610 
prognosis,  611 
treatment,  611 
polyarthritis  of,  609 
region  of,  gunshot  frac- 
tures in,  600 
resection     of,    628.     See 
also  Resection  of  ankle- 
join/. 
tuberculous   arthritis   of, 
609 
disease   of,   treatment, 
611 
Ankylosis    of    ellK)w-joint, 
treatment,  400 
of     hip-joint,    operative 

treatment,  543 
of  knee-joint,  subcutane- 
ous     linear      osteo- 
tomy for,  573 
treatment,     operative, 
573 
of  patella,  treatment,  573 
Anobulbar  raphe,  331 
Anteversion  of  kidney,  216 
Anus,  112 

and  rectum,  follicular  ul- 
ceration of,  126 
tuberculous    ulceration 
of,  126 
carcinoma  of,  135 
fissure  of,  114 
fistula  of,  115.     See  also 

Fistiila  inano. 
imperforate,  128 


Anus,     imperforate     treat- 
ment, 129 
with  cloacal  openings, 
129 

inflammations  of,  114 

injuries    of,    by    foreign 
bodies,  112 

malformations  of,  128 

papilloma  of,  136 

prolapse  of,  1 18 

pruritus  of,  114 

tumors  of,  benign,  135 

ulcers  of,  126 
Aorta,  abdominal,  ligation 
of,  234 

rupture  of,  28 
Aphtha  of  vulva,  354 
Apoplexy,  pancreatic,  56 
Appendicitis,  96 

aoscess     of     abdominal 
walls  from,  25 

acute,  98 

catarrhal,  97 

choice  of  operation  in,  104 

chronic,  98 
relapsing,  98 

clajssification,  97 

clinical  forms,  97 

closing  abdominal  wound, 
110 

complications,  99 

course  and  symptoms,  98 

diagnosis,  101 

etiology,  96 

Fowler's  incision  in,  106, 
107 

hyperacute,  97 

intra-abdominal    technic 
in,  109 

latent.  98 

McBumey's   incision    in, 
105 

operation    by    intermus- 
cular methods,  105 
by  oblique  incision,  105 

prognosis,  102 

recurrent,  98 

subacute,  98 

s>Tnptoms  and  course,  98 

treatment,  surgical,  103 

vertical  incision  in,  109 
Arch,  palmar,  injuries  of ,475 

pectoral,  407 
Arm,  amputation  of,  461 
neuroma*!  after,  463 

lower  portion  of,  442 

middle,   ligation   of   bra- 
chial artery  in,  457 

phlegmon  of,  442 
Arteries,   gluteal,  aneurism 
of,  234 
ligation  of,  235 

iliac,  transperitoneal  liga- 
tion of,  236 

of  leg,  injuries  of,  603 

of  pelvis,  ligation  in  con- 
tinuity, 233 


INDEX 


651 


Artery,   axillary,  aneurism 
of,  435 
injuries  of,  434 
ligation  of,  434 
brachial,  aneurism  of,  456 
injuries  of,  442 
ligation  of,  at  bend  of 
elbow,  457 
in  continuity,  457 
in    middle    of    arm, 
457 
dorsalis  pedis,  ligation  in 

continuity,  604 
epigastric,  deep,  surgical 
anatomy    of,    relation 
to  ingumal  hernia,  165 
femoral,  aneurism  of,  539 
injuries  of,  537 
ligation  of,  537 
iliac,    common,    ligation 
of,  234 
external,    ligation    of, 
by       extraperi- 
toneal   metnod, 
235 
by  transperitoneal 
method,  235 
internal,  ligation  of,  235 
interosseous,  injuries  of, 

475 
popliteal,  ligation  of,  563 
profunda,    aneurism    of, 

539 
radial,  injuries  of,  475 

ligation  of,  476 
splenic,  aneurism  of,  42 
subclavian,     hemorrhage 
from,  433 
injuries  of,  433 
subscapular,   injuries  of, 

435 
tibial,    anterior,    ligation 
in  continuity,  603  ^ 
posterior,    ligation    in 
continuity,  604 
ulnar,  injuries  of,  475 
ligation  of,  476 
Arthrectomy    in    tubercu- 
lous   arthritis    of    knee- 
joint,  570 
Arthritis  deformans  of  knee- 
joint,  551 
of  shoulder- joint,  430 
treatment,  431 
gonorrheal,   of  shoulder- 
joint,  429 
neuropathic,  of  shoulder- 
joint,  431 
suppurative,  of  shoulder- 

loint,  428 
tuberculous,     of     ankle- 
ioint,  609 
of  knee-joint,  567 
clinical  course,  568 
prognosis,  568 
treatment,  570 
uratica  of  foot,  612 


Arthrotomy    for    displace- 
ment of  semilunar  car- 
tilage, 553 
in  fracture  of  patella,  558 
Articulation,       mtercarpal, 
dislocation  of,  472 
mediocarpal,    dislocation 
of,  472 
Ascites    from    cirrhosis    of 
liver,  radical  cure, 
44 
Talma  operation  for, 
45 
Ascitic  peritonitis,  35 
Aspiration,  suprapubic,  for 
prostatic       nypertrophy, 
337 
Astragalotarsal  joints,  com- 
bined   resection    of, 
631 
contractures  at,  616 
inflammations   of,  611 
treatment,  612 
Astragalotibial  and    poste- 
rior astragalotarsal  joint, 
combined  resection  of,  632 
Astragalus,   dislocation  of, 
599 
excision  of,  632 
fracture  of,  599 
Atheroma     of.    abdominal 
walls,  26 
of  scrotum,  237 
Atrophy,  inflammatory,  of 
head     and     neck     of 
femur,  in  hip-joint  dis- 
ease, 521 
of  bladder,  315 
of  testicle,  239,  250 
of  vulva,  353 
Axillary    artery,   aneurbm 
of,  435 
injuries  of,  434 
ligation  of,  434 
carcinoma,  433 
dislocation    of   shoulder- 
joint,  422 
lymphadenitis,  432 
lymphoma,  433 
sarcoma,  433 
vein,  rupture  of,  435 


Bacon's  operation  for  stric- 
ture of  rectum,  128 

Balanitic  epispadias,  294 
hypospaaias,  292 
Beck's  operation,  293 

Balanitis,  255 

complications     and     se- 
quels, 277 
specific,  256 
treatment,  278 

Balanoposthitis,  256 
gonorrheal,  277 

Bandage,    Chet wood's,    for 
epididymitis,  239 


Bandage,     plaster-of-Paris, 
for  fracture  of  thigh  in 
infants,  537 
Velpeau,  426 
Bangs's   suprapubic  drain, 

305 
Bar  at  neck  of  bladder,  316 
Bardenheuer's  operation  for 
carcinoma   of   rectum, 
134 
rotation  strips,  514 
Barker's    operation  for  in- 
tussusception, 79 
Bassini's  operation  for  in- 
guinal hernia,  178 
Bastard  gonorrhea,  273 
Beck's    operation    for    bal- 
anitic hypospadias,  293 
Bed-sore  of^foot,  606 
Bergmann  's  method  of  treat- 
ing   fracture  of    patella, 
560 
Bile-ducts  and  gall-bladder, 
47 
inflammation  of,  47 
perforation  of,  50 
tumors  of,  51 
ulceration  of,  50 
Biliary  fistulas,  50 
Binder,  many-tailed,  400 
Bladder,  297 
absence  of,  312 
atrophy  of,  315 
bar  at  neck  of,  316 
carcinoma  of,  317, 319 
chorea  of,  30(5 
contusions  of,  297 
Dawbam's  apparatus  for 
suprapubic  drainage  of, 
323 
double,  312 
evacuator  and  obturator, 

Chismore,  325 
exstrophy  of,  312 

Rutkowski's  operation 

for,  313 
treatment,  312 
Trendelenburg's  opera- 
tion for,  313 
ureterorectal      anasto- 
mosis for,  313 
fissure  of  neck  of,  31 1 
foreign  bodies  in,  299 
gunshot  injuries  of,  298 
hernia  of,  185,  314 

treatment,  315 
hypertrophy  of.  315 
concentric,  315 
eccentric,  315 
inflammation     of,     299. 

iSee  also  Cystitis. 
inversion  of,  315 
myoma  of,  317 
myxofibroma  of,  316 
myxoma  of,  316 
neck  of,  bar   at,  316 
fissure  of,  311 
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Bladder,  papilloma  of,  316 
polypi  of,  316 
puncture  of,  311 
rupture  of,  297 
diagnosis,  298 
prognosis,  298 
symptoms;  297 
treatment,  298 
sacculated,  315 

treatment,  316 
sarcoma  of,  317 
soft-rubber   catheter   for 

irrigating,  304 
stone  in,  319 

chemical      characteris- 
tics, 319 
diagnosis,  320 
etiology,  319 
in  female, treatment  of, 

326 
lithotrity  for,  324 
operations  for,  322 

choice  of,  323 

preparation  of  patient 

for    operation 

for,  322 

antiseptic     pre- 

1  i  m  i  n  a  r  y 

treatment    of 

bladder,     322 

examinations  of 

urine,  322 
general    health, 
322 
symptoms,  320 
treatment,  321 
tumors  of,  316 
diagnosis,  318 
prognosis,  319 
symptoms,  318 
treatment,  319 
Blind    fistula    in    ano,    ex- 
ternal, 115 
internal,  115 
Blisters  of  foot,  605 
Bone  plates,  Senn's,  65 
Bottini's  operation  for  pros- 
tatic    hypertro- 
phy, 337 
Chetwood's   modi- 
fication, 338 
Bougie  i\  boule,  284,  286 
filiform,  285 
olivary,  284 
rectal,  127 
Brachial   artery,     aneurism 
of,  456 
injuries  of,  442 
ligation  of,  at  bend  of 
elbow,  457 
in  continuity,  457 
in  middle  of  arm,  457 
Brachydactylism,  491 
Brandt's  method  of  gastro- 

plication,  94 
Braun's  space,  203 
Breaking  the  chordee,  276 


Brisement  forc6  in  con- 
tractures and  anky- 
losis of  hip,  543 
in  inflammatory  con- 
tractures of  knee- 
joint,  571 
Broad  ligament,  389 

aneurismal    varix    of, 

392 
cysts  of,  390 
cfermoids  of,  391 
fibroma  of,  391 
lipoma  of,  391 
myoma  of,  391 
pelvic  abscess  of,  389 
tumors  of,  390 

solid,  391 
varicocele  of,  391 
Brodel's  method  of  nephror- 

rhaphy,  226 
Brown's       wire       urethral 

speculum,  296 
Bruns's      modification      of 
Pirogofif's  metatarsal  am- 
putation, 640 
Biyant's  operation  for  pro- 

IsLpse  of  rectum,  122 
Bubo,  gonorrheal,  277 
inflammatory,  261 

treatment,  262 
syphilitic,  260,  539 
Bubonocele,  166 

irreducible,        treatment 
with  truss,  175 
Buck's  extension,  513 

with         Bardenheuer's 
strips,  514 
Bunion.  622 
Burns  of  dorsal  surface  of 

fingers  and  hand,  478 
Bursa,   infrapatellar,   deep, 
inflammation  of,  582 
mucosa,     accidental,     of 
shoulder,  432 
in  pelvic  region,  inflam- 
mation of,  232 
of  olecranon,  hygroma 
of,  456 
rice  bodies  of,  456 
of    shoulder,    angioma 
of,  432 
hygroma  of,  432 
lipoma  of,  432 
nevi  of,  432 
prepatellar,     injuries    of, 

563 
semimembranosa,  inflam- 
mation of,  582 
subdeltoid,  ricclike  bodies 
in,  431 
Hursae,  diseases  of,  in  region 

of  knee,  580 
Bursitis,  prepatellar,  580 
chronic,  580 
subdeltoid,  431 
tuberculous,     of      wrist, 
488 


Busch's  operation  for  Du- 
puytren  s  contraction, 
483 

Button,  Murphy,  63,  65 
apphcation  of,  66-68 


Cachexia,  urinary,  214 
Calculus,  extra- vesical  uri- 
nary, 326 
pancreatic,  57 
preputial,  257,  264 
prostatic.  333 
renal,     211.       See    also 

Xephrolithtasis. 
ureteral,    327.     See    also 

Ureteral  calculus. 
urethral,  265, 326 
vesical,     319.     See    also 
Bladder,  stone  in. 
Callosities  of  foot,  605,  622 
of  hand  and  fingers,  487 
Calot's    forcible    correction 
of    deformity    in    Pott's 
disease,  9 
Cannula,  curved,  for  supra- 
pubic puncture  of  blad- 
der, 311 
Carcinoma,  axillary,  433 
chimney-sweeper's,  237 
of  abdominal  walls,  26 
of  anus,  135 
of  bladder,  317,  319 
of  Cowjjer's  glands,  296 
of  elbow,  456 
of  Fallopian  tubes,  389 
of  ^all-bladder,  51 
of  mtestine,  69 
diagnosis,  71 
prognosis,  72 
s\nnptoms,  70 
treatment.  72 
of  kidney, 220 
of  leg,  024 
of  liver.  46 
of  ovarv%  396 
of  pancreas.  57 
of  penis.  263 

amputation  for,  264 
of  rectum,  130 

Bardenheuer's      opera- 
tion for.  134 
diagnosis,  131 
extirpation   of    rectum 
by    combined 
abdomiiud     and 
perineal    route 
for.  133 
by  sacral  rt)ute  for, 
133 
Hochenegg's  operation 

for.  135 
Hueter's  operation  for, 

132 
Kraske's  operation  for, 

133 
prognosis,  131 
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Carcinoma    of      rectum, 
Qut'nu's       operation 
for,  133 
Rehn's    operation    for, 

132 
right     inguinal     colos- 
tomy in,  135 
Schlange's  operation 

for,  135 
symptoms,  131 
treatment,  131 

operative,  131 
vaginal  extirpation  of 
rectum  for,  132 
of  scrotum,  237 
of  stomach ,  80 
diagnosis,  81 
ra4  Ileal    operation    for, 

indications,  82 
symptoms,  81 
of  testicle,  253 
of  ureters,  319 
of  urethra,  295 

treatment,  296 
of  ut<?rus,  372,  373 
treatment,  373 
palliative,  373 
radical,  373 
vaginal     hysterectomy 
for,  374 
of  vagina.  360 
of  vulva,  355 
of     vulvovaginal     gland, 
355 
Carcinomatous    lymphoma, 

539 
Carden-Liicke    method    of 
amputation  of  femur,  585 
Caries  fungosa  of  shoulder- 
joint,  430 
of  pelvic  lx)nes,  231 
treatment,  232 
of  spine.  Treves 's  opera- 
tion for,  10 
sicca    of    shoulder-joint, 

4*29 
tuljerculous,  of  vertebrae, 
compression   of   spinal 
cord  from,  21 
Carpal  lx)nes,  dislocation  of, 
472 
fracture  of,  471 
Carpometarcarp>al   joint   of 
thumb,    dislocations    of, 
472 
Carpus,  hones  of  second  row 
of.  and  metacarpal  bones, 
di>location  between,  472 
Cartilaginous    exostosis    of 

femur,  5S3 
Caruncle,  urethral,  354 
Castration,  254 

dressings  in.  255 
Catarrhal   cholecystitis,   47 
endometritis,  366 
jaundice,  47 
salpingitis,  acute,  383 


Catheter,  prostatic,  336 
soft-rubber,  for  irrigating 

bladder,  304 
tunneled,  287 
Catheterization,  307 
first  stage,  308 
fourth  stage,  310 
second  stage,  308 
technic,  308 
third  stage,  310 
Cattle-horn       wounds       of 

uterus,  366 
Cavernous    nevi    of    hand 

and  fingers,  487 
Cecal  hernia,  163 

congenital,  185 
Celiotomy,  29 
Cellulitis  of  le^,  605 
periprostatic,  332 
Cervical  dilator,  367 
Cervix  uteri,  amputation  of, 
Emmet's  method, 
363 
lacerations  of,  360 
amputation  for,  363 
operative,  364 
trachelorrhaphy  for, 

361 
treatment,  361 
Cesarean  section,  405 

indications  for,  405 
Chancre,  259 

and  chancroid,   differen- 
tiation, 261 
hard,  261 

of  vulva,  352 
Hunterian,  260 
mixed,  263 
soft,  261 

of  vulva,  351 
treatment,  260 
varieties,  260 
Chancroid,  261 
of  vulva,  351 
treatment,  262 
Chetwood's  bandage  for  epi- 
didymitis, 239 
urethral  nozzle,  274 
Chilblain  of  dorsal  surface 
of  fingers  and  hand,  478 
Chimney-sweeper's    cancer, 

237 
Chismore  bladder  evacuator 

and  obturator,  325 
Cholangitis,  chronic,  47 
infective,  49 
suppurative,  49 
tuoerculous,  50 
Cholecystitis,  catarrhal,  47 
gangrenous,  48 
phlegmonous,  48 
suppurative,  48 
Cholecystostomy,  51 
Cholelithiasis,  53.     See  also 

Gall-stones, 
Chondroma    of    hand    and 
fingers,  488 


Chondroma  of  leg  and  foot, 

625 
Chopart's     joint,     gunshot 
fracture  of,  600 
metatarsal     amputation, 
636 
Chordee,  273 

breaking  the,  276 
treatment.  275 
Chorea  of  bladder,  306 
Cicatricial    contracture    of 
knee-joint,  576 
scoliosis,  16 
Cicatrix,  umbilic,  27 
myxoma  of,  27 
papilloma  of,  27 
Circle,  vicious,  93 
Circmncision   for  phimosis, 

258 
Cirrhosis    of    liver,    ascites 
from,  radical  cure, 
44 
Talma  operation  for, 
45 
Cirsoid    aneurism    of    fore- 
anii,  443 
and  hand,  487 
Clamp,  Cumston's,  224 
Gant's  pile.  142 
Keith's   broad    ligament, 

374 
Pean's  hemostatic,  374 
Clavicle,  acromial  end,  dis- 
location of,  407 
dislocation  of,  407 
fracture  of,  410 
complications,  412 
prognosis,  411 
sjTnptoms,  410 
treatment,  411 
sarcoma  of,  412 
sternal    end,    dislocation 

of,  409 
tumors  of,  412 
Clavus,  622 
Claw  hand,  485 
Cleft  hand.  491 
Clubfoot.  616 

Phelps's  operation  for,  6 1 7 
resection  of  tarsal  bones 

in,  633 
shoe,  Sayre's,  618 
treatment  of,  617 
Clubhand, 477 
Coccygeal  fistula.  232 

glomerulus.  233 
Coccyx,   bones  of,   disloca- 
tions of,  229 
resection  of,  229 
Cold  lamp  urethroscope,  290 
Colic  intussusception,  73 
Colicorectal        intussuscep- 
tion, 73 
Colles's  fracture,  466 

differentiation  of  dor- 
sal dislocation  of 
hand  from,  470 
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Colles's    fracture,  reversed, 
467 
treatment,  469 
treatment,  468 
Colopexy    for    prolapse    of 
rectum,  122 
Fowler's  method,  123 
Colostomy.,  right  inguinal,  in 
carcinoma  of  rectum,  135 
Compression  of  spinal  cord, 
19 
from  tuberculous 
caries  of  vertebrae, 
21 
from  tumors,  21 
prognosis,  21 
symptoms,  20 
treatment,  21 
Concussion  of  spinal  cord, 

18 
Condyles  of  humerus,  frac- 
ture of,  450 
Condylo-intercondylar  frac- 
ture, 450 
Condyloma,    syphilitic,     of 
foot,  624 
of  penis,  treatment,  264 
of  scrotum,  237 
of  vulva,  356 
Condylomata  lata,  256 
Contraction,     Dupuytren's, 
482 
Busch's  operation    for, 

483 
treatment,  483 
Contracture  of    ankle-joint, 
613 
inflammatory,  615 
of    as tragalo tarsal    joints, 

616 
of  finger-joints,  482 
cicatricial,  482 
habitual,  482 
of  hip-joint,  530 
treatment,  530 
operative,  543 
of  knee-joint,  cicatricial, 
576 
inflammatory,  571 
amputation  of  thigh 

for,  576 
brisement    forc^»    in, 

571 
cuneiform     resection 

for,  574 
resection  for,  574 
functional  results, 
576 
tenotomy  in,  573 
myopathic,  576 
of  wrist-joint  477 
paralytic,  484 
Contusion      of     abdominal 
organs,  27 
walls.  24 
of  bladder,  297 
of  scrotum,  236 


Contusion  of  spinal  cord,  19 

of      sympathetic      solar 
plexus,  28 

of  testicles,  237 

of  vulva,  349 
Coracoid,  fracture  of,  413 
Com,  622 

inflamed,  treatment,  623 

radical  treatment,  623 
Coronoid    process  of    ulna, 

fracture  of,  454 
Corpora  oryzoidea,  580 
Corpus    luteum,    cysts    of, 

394 
Costal   fixation   of  kidney, 

226 
Cowperitis,  gonorrheal,  277 

treatment,  280 
Cowper's  glands,  carcinoma 
of,  296 
cysts  of,  263 
treatment,  264 
Coxa  vara,  531 

treatment,  532 
Coxitis,  515.     See  also  Hip- 
joint  disease. 
Crepitation,  scapular,  432 
Crushing  of  acetabuliun  and 

forcing  of  head  of  femur 

into  lesser  pelvis,  511 
Crutch  paralysis,  484 
Cryptorchidism,  249 
Cubitus  valgus,  453 

varus,  451 
Cuboid,  extirpation  of,  634 

fracture  of,  601 
Cumston's  clamp,  224 
Cuneiform    bones    of    foot, 
extirpation  of,  634 
fractures  of,  601 
Cupped  sound,  283 
Curets,  uterine,  368 
Curvature  at  knee,  577 

lateral,  of  spine,  14 

rachitic,  of  leg,  609 
Cystic       degeneration       of 
o\2Lry,  394 

disease  of  testicle,  253 
Cystitis,  299 

after  stricture  of  urethra, 
283 

clinical  course,  301 

gonorrheal,  277 
treatment  of,  280 

interstitial,  301 

of  calculus,  300 

of  instrumentation,  301 

of  prostatic  origin,  301 

of  stricture,  300 

of  tumors,  300 

suprapubic  drainage  for, 
305 

symptoms,  301 

treatment,  303 

tuberculous,  300 

vesical  drainage  for,  305 
Cystohygroma,  sacral,  233 


Cystoma  of  Fallopian  tubes, 

389 
Cystosarcoma    of    testicle, 

253 
Cystotomy,  suprapubic,  for 
prostatic       nypertrophy, 
337 
Cysts,    dermoid,    of    broad 
ligament,  391 
of  ovary,  395 
of  scrotum,  237 
echinococcus,    of    femur, 
583 
of  liver,  abscess  of  ab- 
dominal walls  from  ,25 
hydatid,  of  kidney,  219 

treatment,  220 
of  broad  hg ament,  390 
of  corpus  luteum,  394 
of  Cowper's  glands,  263 

treatment,  264 
of  kidney,  219 

treatment  219 
of  ovary,  follicular,  394 
proliferating,  395 
pseudomucm,  395 
rupture  of,  398 
serous,  395 
of  penis,  treatment,  264 
of  urachus,  27 
of  vagina,  360 
of  vulva,  356 
tubo-ovarian,  394 


Dactylitis,  syphilitic,  486 
Dawbam's    apparatus     for 

suprapubic    drainage    of 

bladder,  323 
Decapsulation    of    kidney, 

227 
Deciduoma  malignum,  376 
Decubitus  of  foot,  606 
Deferentitis,  240,  277 
Degeneration,       cystic,     of 

ovary,  394 
Derangement,    internal,    of 

knee-joint,  550 
Dermoids    of    broad    liga- 
ment, 391 

of  ovary,  395 

of  scrotum,  237 
Descent  of  testicle,  158.  159 
Desquamating     angiocholi- 

tis,  47 
Detachment    of    ligamenta 

alaria,  553 
Diaphragmatic  hernia,  206 

treatment,  206 
Didot's  operation   for  syn- 
dactylism, 489 
Dilator,  cervical,  367 

Goodell's,  367 
Diphtheria  of  vulva,  351 
Director,  Gouley's,  270 
Dislocated  head  of  femur, 

fracture  of,  511 
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Dislocation,     axillary,      of 
shoulder-joint,  422 
between  metacarpal 

bones    and    bones    of 
second  row  of  carpus, 
472 
compound,  of  hand,  471 
congenital,    of   shoulder- 
joint,  424 
erect,  of    shoulder-joint, 

4-23 
flexion,  in  lumbar  region,2 
habitual,     of     shoulder- 
joint,  424 
of  acromial  end  of  clavi- 
cle, 407 
of  ankle-joint,  596 
congenital,  597 
lateral,  597 
rotation,  597 
of  astragalus,  599 
of  car]>al  bones,  472 
of  carpometacar]>al  joint 

of  thumb,  472 
of  cla\ncle,  407 
of  coccyx,  229 
of  dorsal  vertebrae,  1 
of  elbow,  443 
backward,  443 

treatment,  444 
divergent,  447 
forward,    from    hyper- 
flexion,  446 
incomplete,    backward 

and  outward,  445 
lateral,  444 
complete,  445 
incomplete,  445 
varieties,  443 
with  fracture,  447 
of  foot,  backward.  596 

forward,  596 
of  forearm,  backward  and 

inward,  446 
of  liand,  469 
compound,  471 
dorsal,  469 

differentiation    from 
Colles'fracture,470 
forward,  470 
of  head  of  femur,  inflam- 
matory, in  hip-joint 
disease,  520 
of  fibula,  552 
of  hip-|oint,  499 
classification,  500 
con^nital,  532 
diagnosis,  532 
prognosis,  533 
treatment,  534 
destruction,  535 
diagnosis,  501 
distention,  535 
everted  dorsal,  502 
extension,  508 
iliac,  500 

reduction  of,  502 


Dislocation      of    hip-joint, 
iliopectineal,  508 

inflammatory,  534 

infracotyloicl,  509 

infrapubic,  505 

intrapelvic,  508 

inward,reduction  of  ,504 

obturator,  505 
diagnosis,  507 
reduction  of,  507 

old,  treatment,  505 

outward,  reduction  of, 
504 

pathologic,  505 
spontaneous,  534 

perineal,  505 
reduction  of,  508 

pubic,  508 

sciatic,  500 

reduction  of,  502 

subspinous,  509 

supracotyloid,  509 

thyroid,  505 

traumatic,  499 
of    intercarpal    articula- 
tion, 472 
of  knee-joint,  548 

traumatic,  551 
of  long  head  of  biceps  of 

humerus,  425 
of  lower  angle  of  scapula, 

414 
of  lumbar  vertebrae,  1 
of  mediocarpal   articula- 
tion, 472 
of  meniscus  of  knee-joint, 
552 
arthrotomy  for,  553 
of     metacarpophalangeal 

joints,  472 
of  metatarsal  bones,  600 
of  patella,  554 

congenital,  554 

lateral,  554 

rotation,  554 
of  pelvis,  229 
of  peroneal  tendons,  602 
of   proximal   phalanx   of 

thumb,  472 
of  radius,  447 

backward,  448 
and  outward,  448 

isolated,  447 
of  sacroiliac  joint,  229 
of  shoulder-joint,  416 

axillary,  422 

congenital,  424 

erect,  423 

habitual,  424 

old,  424 

retroglenoid,  423 

subacromial,  423 

subglenoid,  422 

Kupragleiioid.  423 

unreduced.  424 
of  sternal  end  of  clavicle, 

40:) 


Dislocation  of  tarsal  bones, 
600 
of  tendon  of  tibialis  posti- 
cus, 602 
of  tibia,  backward,  551 

lateral,  552 
of  toes,  traumatic,  600 
old,  of  shoulder-joint,  424 
retroglenoid,  of  shoulder- 
joint,  423 
rotation,        in       lumbar 

region.  2 
subacromial,   of   clavicle, 
408 
of  shoulder-ioint,  423 
subastragaloid,  597 

compound,  599 
subcoracoid,     417.       See 
also    Subcoracoiil    dis- 
location. 
subglenoid,   of   shoulder- 
joint,  422 
supra-acromial,  407 
supraglcnoid,  of  shoulder- 
joint,  423 
unreduced,    of   shoulder- 
ioint,  424 
Displacement     of     kidney, 
217 
of  uterus,  376.     See  also 
Uterus,  displacement  of. 
Distortion  of  shoulder-joint, 

425 
Diverticulum  of  rectum,  130 

of  urethra,  295 
Divulsor,  Thompson's,   266 
Dorsal  vertebrae,  arches  of, 
fracture  of,  1 
dislocations  of,  1 
fractures  of,  1 

treatment,  2 
Pott's  disease  of,  4 
surgery  of,  1 
Dorsal  is  pedis  arterj%  liga- 
tion in  continuitv^  604 
Double  bladder,  312 

hernia,  168 
Drain,  Bangs 's  suprapubic, 

305 
Drainage,  perineal,  for  pn>s- 
tatic  nyjx»rtn)phy.  337 
suprapubic,    for    cvstitis, 
305 
of  bladder.   Dawbarn's 
ani)aratus  for,  323 
vesical,  for  cystitis.  305 
Drainage-tul)e.        |H'rineal, 
2SS 
self-retaining.  371 
Dropsv  of  sheath  of  tendon 

of^ti))ialis  |K)sticus,()02 
Duchenne's    gritiin    clutch, 

4S.') 
Duodenojejunal   fossa,  her- 
nia into,  207 
Duodenum,    ulcer    of,    |H*r- 
f  orating.  41 


656 


INDEX 


Dupuytren's      contraction, 
482 
Busch's  operation  for, 

483 
treatment,  483 
Dysenteric  ulcer  of  rectum, 
126 


EcHiNOcoccus  cysts  of  fe- 
mur, 583 
of  liver,  abscess  of  ab- 
dominal walls  from, 
25 
of  tibia,  583 
Ectopia  vesicae,  190 

visccruin,  19(5 
Ectopic  pregnancy,  401 

and  uterine  pregnancy, 

concurrent,  405 
diagnosis,  402 
etiology,  401 
pathology,  401 
primary    extraperiton- 
eal rupture  of  sac 
in,  403 
intraperitoneal    rup- 
ture of  sac  in,  402 
symptoms,  402 
treatment,  403 
testicle,  249 

Hahn's   operation   for, 

2,50 
treatment,  249 
Ectrodactylism.  491 
Eczema  of  leg,  605 
of  prepuce,  256 
of  vulva,  35^5 
EczematoiLs  urethritis,  272 
Elastic   ligature  for  fistula 

in  ano.  1 18 
El!)()\v.  442 

aniputiitioii  of,  402 
aneurism  in  front  of,  443 
ankvlosis    of,    treatment, 

400 
bend  of,  ligation  of  bra- 
chial artery  at,  457 
suture    of     nerves    at, 
45S 
carciiionia  of,  450 
dislocation  of,   443.     See 
also    DiMocation    of   el- 
bow. 
fracture  of,  454 
free  bodies  in,  450 
gunsliot    injuries   of,   455 
hydrartlirosis  of,  442 
primary      ext  ra-articular 

suppuration  at,  455 
region,    injuries    of    soft 
])arts  in,  442 
tumors  of,  45(» 
resection     of.     458.     See 
also  Hescrtion  of  elbow. 
rotation     dislocation    of, 
447 


Elbow  splint,  plaster  bridge, 
461 
suppurative  synovitis  of, 

treatment,  456 
syphilitic      inflammation 

of,  455 
tuberculosis     of,     treat- 
ment, 460 
tuberculous  osteo-arthri- 

tis  of,  455 
wounds  of,  455 
Elephantiasis  Graecorum  of 
hand  and  fingers,  486 
of  penis,  263 

treatment,  264 
of  scrotum,  237 
of  vulva,  352 
Emmet's    method    of    am- 
putation of  cervix  ut- 
eri, 363 
operation    for    laceration 
of  perineum,  348 
Empyema  of  gall-bladder,  48 
Encnondroma    of    testicle, 

253 
Encysted  hernia,   162 
Endometritis,  366 
catarrhal,  366 
fungous,  367 
gonorrheal,  treatment  of, 

368 
treatment,  367 
operative,  367 
Endosalpingitis,  383 
Endothelioma  of  ovarjr,  396 
End-to-end  anastomosis,  62 

Horsley's  method,  65 
Enterectomy,      indications 

for,  67 
Enteric  intussiLsception,  73 
Enterocele,  145,  102 

partial,  145 
Entero-epiplocelc,  145,   162 
Enterorrnaphy,  (iO 
Horsley's  method,  65 
lateral,  05 

with  vegetable  bobbin, 
()0 
Epicondyles     of     hinnerus, 
fracture  of,  450 
treatment.  452 
Epididymis     and     testicle, 
tuberculosis  of,  242.     See 
also   Tuberrnlosis  of   epi-   I 
(Ihh/mu'i  and  testicle. 
Epidi<lymitis,  240 
chronic,  241 
gonorrheal,  277 

treatment  of,  279 
recurrent,    treatment   of, 

2S() 
syphilitic,  241 
treatment  of,  241 
Epididynio-i>rchitis,  238 
Epigastric  artery  deep,  sur- 
gical anatomy,  relation  of 
to  inguinal  hernia,  105 


Epiphyseolysis,  532 
Epiphysial     separation     of 

lower  end  of  radius,  471 
Epiplocele,  145,  162 

and  retroperitoneal  lipo- 
ma, differentiation,  26 
Epispadias,  294 
balanitic,  294 
penile,  294 
symptoms,  295 
treatment,  295 
Epithelioma   of   hand   and 

finders,  488 
Erysipelas  of  leg,  605 

of  vulva,  351 
Erythema  of  vulva,  353 
pernio  of  dorsal  surface 
of   fingers    and    hand, 
478 
d'EtioUes's  urethral  scoop, 

266 
Eversion  of  tunicA  vainnalis 
for   radical   cure   of   hy- 
drocele, 247 
Excision  of  astragalus,  632 
of  scapula  for  sarcoma, 
415 
Exostosis,  cartilaginous,  of 
femur,  583 
of  great  toe,  625 
of  tibia,  625 
Exstrophy  of  bladder,  312 
Hutkowski's  operation 

for,  313 
treatment,  312 
Trendelenburg's  ojiera- 

tion  for,  313 
ureterorectal      anasto- 
mosis for,  313 
Extensor  communis  digito- 
rum,  sheath  of,  li|)oma  of, 
025 
Extirpation  of  culH)id,  634 
of    cuneiform     bones    of 

foot.  034 
of    gall-bladder,     indica- 
tions for,  55 
of  spleen,  43 
of  testicle.  254 
Extra  -  articular     suppura- 
tion at  elbow,  455 
Extradural  hemorrhage,  19 
Extra-vesical    urinary    cal- 
culus. 320 
Ext  remit  V,  lower,  499 
upper.  400 

entire,  amputation  of. 
440 
Berger's     method, 
440 


F.xBRicTi's's  operation  for 
femoral  heniia.  192-195 
Fallopian  tubes,  3S3 

carcinoma  of,  389 

cystoma  of,  389 
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FaUopian  tubes,  fibroma  of, 

papilloma  of,  389 
sarcoma  of,  SS9 
tumors  of,  388 
Fecal  fistula  after  abdomi- 
nal section,  30 
incontinence,      paradoxi- 
cal, 140 
obstruction  of  intestine,74 
Felon,  478,  480 
Female  pelvic  organs,  343 
Femoral    artery,    aneurism 
of,  539 
injuries  of,  537 
canal,  188 
hernia,     188.     See     also 

Hernia,  femoral. 
ring,  188 

vein,  wounds  of,  538 
Femur,  abscess  of,  583 
amputation    of,    Carden- 
Liicke  method,  585 
Gritti's  method,  585 
Ssabane  Jeff's    method, 

585 
supracondylar,  585 
transcondylar,  585 
cartilaginous  exostosis  of, 

583 
dislocated  head  of,  frac- 
ture of,  511 
echinococcus  cysts  of,  583 
head  of,  forcing  of,  into 
lesser  pelvis,  511 
inflammatory    atrophy 
of,  in  hip-joint  dis- 
ease, 521 
dislocation  of,  in  hip- 
joint  disease,  520 
separation  of,  in  hip- 
joint  disease,  521 
lower  end  of,  fractures  at, 
563 
sequestrotomy       at, 
587 
neck  of,  fracture  of,  510. 
See  also  Fracture  of 
neck  of  femur, 
inflammatory    atrophy 
of,  in  hip-joint  dis- 
ease, 521 
osteotomy  of,  for  con- 
tractures and  anky-  j 
losis  of  hip,  543  | 

section    of,     for    con- 
tractures and  anky-  i 
losis  of  hip,  543 
sarcoma  of,  582 
sequestrotomy    at   lower  ; 

end  of,  587 
shaft  of,  fracture  of,  535 
treatment,  536 
sarcoma  of,  539 
Fibrolipoma,  sacral,  233 
Fibroma  of  abdominal  wall, 
26 
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Fibroma  of  broad  ligament, 
391 
of  Fallopian  tubes,  389 
of  foot,  623 
of  kidney,  220 
of  leg,  623 
of  ovary,  395 
of  rectum,  136 
of  spinal  cord,  22 
of  tunica  vaginalis,  253 
of  uterus,  369 

myomectomy  for,  370 
panhysterectomy     for, 

371 
supravaginal  hysterec- 
tomy for,  370 
of  vagina,  360 
of  vulva,  355 
Fibromyoma  of  ovary,  395 
of  uterus,  369 

myomectomy   for,  370 
panhysterectomy     for, 

371 
supravaginal  hysterec- 
tomy for,  370 
Fibrous  peritonitis,  35 
Fibula,  fracture  of,  590 
isolated,  591 
supramalleolar,  591 
heacf  of ,  dislocation  of  ,552 
osteomyelitis  of,  609 
Figure-of-8  removable  layer 

suture,  110 
Filiform  bougie,  285 
Finger-joints,     contracture 
of,  482 
cicatricial,  482 
habitual,  482 
resection  of,  495 
Fingers,  amputation  of,  497 
indications  for,  474 
bones  of,  tumors  of,  487 
callosities  of,  487 
cavernous  nevi  of,  487 
chondroma  of,.  488 
dorsal  surface,  bums  of, 
478 
chilblain  of,  478 
erythema  pernio  of, 

478 
furuncles  of,  478 
inflammatory    affec- 
tions of,  478 
phlegmon  of,  478 
serosynovial        effu- 
sions in,  479 
elephantiasis    Graecorum 

of.  486 
epithelioma  of,  488 
leprosy  of,  486 
lipoma  of,  488 
lupus  of,  486 
malformations    of,    con- 
genital, 489 
asteochondroma   of,    488 
palmar    surface,    inflam- 
matory affections  of, 480 


Fingers,  sarcoma  of,  488 
skin  of,   chronic   inflam- 
mation of,  486 
soft  parts  of,  injuries  of, 

474 
syphilitic    affections    of, 

486 
tendons   of,    division   of, 
474 

ganglions  of,  488 

tumors  of,  487 
trigger,  483 

treatment,  484 
warts  of,  487 
webbed,    489.     See    also 

Syndactylism. 
Fissure  of  anus,  1 14 

of  neck  of  bladder,  311 
Fistula,  biliary,  50 
coccygeal,  232 
communicating  with  va- 
gina, 3^ 
treatment,  357 
congenital,  232 
fecal,     after     abdominal 

section,  30 
gastrorenal,  216 
horseshoe.  115 
in  ano, 115 

complete,  117 

diagnosis,  117 

elastic  ligature  for,  118 

external  olind,  115 

in     phthisic     subjects, 
question  of  operating 
for,  118 

internal  blind,  115 

treatment,  117 
in  renal  region,  216 
treatment,  216 
intestinorenal,  216 
of  stomach,  68 
rectovaginal,  358 
sacral,  232 
urachal,  27 
uretero vaginal,  357 
urethrovaginal,  357 
urinary,  216 

communicating      with 
vagina,  357 
vesico-uterine,  357 
vesicovaginal,  357 
Fixation,  costal,  of  kidney, 

226 
indirect,    of    uterus,    for 

retrodeviations,  380 
ventral,  of  uterus,  for  re- 
trodeviations, ,379 
Flail- joint,  treatment,  615 
Flat-foot,  618 

forcible  supination  of  foot 

in,  620 
inflammatory,  619 
Ogston's    operation    for, 

622 
resection  of  tarsal  bones 

in,  633 
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Flat-foot,  symptoms,  619 
treatment,  620 
Trendelenburg's      opera- 
tion for,  622 
Whitman's  plate  in,  620 
Flexion  dislocation  in  lum- 
bar region,  2 
of  thigh  in  dislocation  of 
hip,  503 
in    obturator    disloca- 
tion of  hip,  507 
Floating    kidney,    congeni- 
tal, 217 
Follicular   cysts   of   ovary, 
394 
ulceration  of  rectum  and 
anus,  126 
Folliculitis  of  vulva,  353 
Foot,  590 
abduction  of,  591 
amputation     of,      Rum- 
mer's method,  642 
Syme's  method,  642 
arthritis  uraticaof,  612 
bed-sore  of,  606 
blisters  of,  605 
callosities  of,  605,  622 
chondroma  of,  625 
condyloma  of,  syphilitic, 

624 
cuneiform  bones  of,   ex- 
tirpation of,  634 
fractures  of,  601 
decubitus  of,  606 
dislocation  of,  backward, 
596 
forward,  596 
fibroma  of,  623 
frost-bite  of,  607 
ganglions  of,  625 
gangrene  of ,  acute,  608 
moist,  608 
senile.  607 
giant  growth  of,  626 
gout  of,  612 
hollow,  613 
inflammation  of,  605 
lipoma  of,  623 
Madura,  606 
Morton's  painful,  612 
muscles    of,    injuries    of, 

601 
nerves  of,  injuries  of,  603 
perforating  ulcer  of,  606 
sarcoma  of,  624,  625 
skin  of,  inflammation  of, 

605 
subfascial    plilegmon    of, 

607 
svphihtic   condvloma   of, 
*  624 

tendons  of,  injuries  of,  601 
tumors  of,  022 
ulcer  of.  perforating,  606 
varices     of.     intermuscu- 
lar. 624 
8ul)cutaneous,  624 


Foot,  vessels  of,  injuries  of, 
603 
warts  on,  623 
Foramen  of  Winslow,  her- 
nia through,  206 
Forceps,  alligator,  266 
douole    tenaculum,    370, 

371 
Fowler's  needle,  362 
Hunter's  urethral,  266 
pile-grasping,  140 
Forearm,  463 

amputation  of,  496 
cirsoid  aneurism  of,  443, 

487 
compound     fracture     of, 

466 
dislocation  of,  backward 

and  inward,  446 
division    of    tendons    in, 

treatment,  464 
fracture  of,  464 
compoimd,  466 
ununited,  465 
phlegmon  of,  463 
soft    parts,    injuries    of, 

463 
ununited  fracture  of,  465 
upper  portion  of,  442 
vessels  of,  injuries  of,  475 
Foreign  bodies  in  bladder, 
299 
in  urethra,  265 
dia^osis,  266 
incision  for,  266 
symptoms,  266 
treatment,  266 
in  uterus,  366 
injuries  of  rectum  and 
anus  by,  112 
of  stomach   and  in- 
testinal canal  from, 
59 
intestinal     obstruction 

from,  74 
ischiorect4il         disease 

from,  112 
perianal  abscess  from, 

112 
perirectal  abscess  from, 
112 
Fossa,  duodenojejunal,  her- 
nia into,  207 
ileoappendicular,     hernia 

into,  207 
intersigmoid,  hernia  into, 

20S 
lumbar,  abscess  of,  215 
peritoneal,  164 
retrocecal,    hernia    into, 
207 
Fowler's     incision     in     ap- 
pendicitis. 106,  107 
infolding     intestinal     su- 
ture. 62 
method    of    colopexy    in 
prolapse  of  rectum,  123 


Fowler's  operation  for  hem- 
orrhoids, 141 
for  prolapse  of  rectum, 

121 
for    retrodeviations    of 

uterus,  380 
for  syndactylism,  490 
universal  needle  forceps, 
362 
Fracture,  Colles's,  466 

differentiation  of  dorsal 
dislocation   of   hand 
from,  470 
reversed,  467 

treatment,  469 
treatment,  468 
condylo   -  intercondylar, 

450 
gunshot,     in     region     of 
ankle-joint,  600 
of      Chopart's       joint, 

600 
of    mediotarsal  joint, 
600 
intertrochanteric,  511 
of  acromion,  412 
treatment,  413 
of  anatomic  neck  of  hu- 
merus, 425 
of  arches  of  dorsal  and 

lumbar  vertebrae,  1 
of  astragalus,  ,599 
of  body  of  scapula,  414 
of  carpal  bones,  471 
of  clavicle,  410.     See  also 

Clavicle,  fracture  of. 
of  condyles  of  humerus, 

450 
of  coracoid,  413 
of    coronoid    process    of 

ulna,  454 
of  cuboid,  601 
of    cuneiform    bones    of 

foot,  601 
of     dislocated     head     of 
femur,  51 1 
of  humerus  at  surgi- 
cal      neck, 
425 
McBurney 's 
method    of 
reducing, 
425 
of  dorsal  vertebnie,  1 

treatment,  2 
of     epicondyles     of     hu- 
merus, 450 
treatment,  452 
of  fibula.  590 
isolated,  591 
supramalleolar,  591 
of  foreann,  464 
compound,  466 
ununited,  465 
of  greater   tuberosity  of 

humerus,  425 
of  head  of  radius,  454 
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Fracture  of   humerus,  448. 
See  also  Humerus  f  frac- 
ture of. 
of  knee-joint,  549 
treatment,  563 
of  leg,  590 

ambulatory  treatment, 

596 
by  e version,  591 
complications,  593 
compound,  591 

treatment,  595 
Kaefer's  apparatus  for, 

594 
plaster-of -Paris  encase- 
ment in,  595 
prognosis,  593 
treatment,  594 
Volkmann's  splint  for, 
594 
of  lower  end  of  femur,  563 
of  lumbar  vertebrae,  1 

treatment,  2 
of  malleoli  by  eversion  of 

foot,  593 
of  metacarpal  bones,  473 
of  metatarsal  bones,  601 
of  neck  of  femur,  510 
diagnosis,  511 
extracapsular,  510 
impacted,  510 
incomplete,  51 1 
intracapsular,  510 
prognosis,  512 
treatment,  513 
of  humerus,  425 
treatment,  426 
of  radius,  454 
of  scapula,  413 
treatment,  414 
of  olecranon,  453 
of  OS  calcis,  601 
stellate,  601 
transverse,  601 
of  patella,  555 

arthrotomy  and  suture 

in,  558 
Bergmann's  method  of 

treating,  560 
complications,  557 
diagnosis,  556 
Mace  wen's   method   of 

treating,  560 
prognosis,  557 
treatment,  558 
of  pelvis,  227 
diagnosis,  228 
prognosis,  2^ 
treatment,  228 
of  phalanges,  473 
of    posterior    portion    of 
articular     surface     of 
tibia,  592 
of  radius,  454 
of  scaphoid,  601 
of  scapula.  412.     See  also 
Scapula,  fracture  of. 


Fracture  of  shaft  of  femur, 
535 
treatment,  536 
of  ulna,  465 
of  spinous  process,  1 
of  styloid  process  of  ulna, 

466 
of  tibia,  590 

supramalleolar,  591 
of  transverse  processes,  1 
of  trochanter  major,  511 
of  ulna,  454 
Pott's,  591 
old    unreduced,    treat- 
ment, 593 
treatment,  592 
supracondylar,  450 
Franck-Albert    method    of 

gastrostomy,  84 
Free  bodies  in  elbow,  456 
in  knee-joint,  548,  566 
in  tarsal  joints,  625 
in  tunica  vaginalis,  248 
Frost-bite  of  dorsal  surface 
of    fingers    and    hand, 
478 
of  foot,  607 
Fungous  endometritis,  367 
Fungus  of  testicle,  238,  253 

treatment,  236 
Funicular  process,  160,  163 
Furuncles  of  dorsal  surface 
of  fingers  and  hands, 
478 
of  leg,  605 
of  scrotum,  237 


Gall-bladder     and     bile- 
ducts,    inflammation 
of,  47 
perforation  of,  50 
tumors  of,  51 
ulceration  of,  50 
carcinoma  of,  51 
empyema  of,  48 
extirpation  of,  indications 

for,  55 
gangrene  of,  48 
gui^shot  wounds  of,  34 
sarcoma  of,  52 
tumors  formed  by,  52 
Gall-stones,  53 
clinical  course,  53 
impacted,     in      common 

duct,  49 
treatment,  54 
Ganglions  of  foot,  625 
Gangrene  of  foot,  acute,  608 
moist,  608 
senile,  607 
of  gall-bladder,  48 
of  testicle,  239 
symmetric,  486 
Gangrenous  cliolecystitis,  48 
Gant's  pile  clamp,  142 
Gastrectomy,  86 


Gastrectomy,  complete,  86 
Mayo's  method,  87 
partial,  86 
Gastric.     See  Stomach. 
Gastroenterostomy,  90 
posterior,  Hacker's 

method,  91 
with     enterocnterostomy 
and    circumclusion    of 
afferent  portion  of  looj) 
by  means  of  silver  wire, 
93,  94 
Gastrogastrostomy,  95 
Gastrojejunostomy,  90 
Gastropexy,  95 
Gastroplication,  94 

Brandt's  method,  94 
Gastrorenal  fistula,  216 
Gastrostomy,  83 

by     inverting     stomach 

wall,  85 
formation  of   subcutane- 
ous esonliagus,  84 
Franck-Albert      method, 

84 
Kader's  method,  85 
Witzel's  method,  83 
Gastrotomy,  82 

exploratory',  82 
Gelly's  suture,  62 
Genu  valgiim,  554,  564,  577 
Mikulicz's      apparatus 

for,  579 
treatment,  578 

operative,  579 
Wolff's      method      of 
treatment,  579 
varum,  564,  579,  609 
Giant  growth  of  foot,  626 
Girdle,  shoulder,  406 
Glans   penis,   inflammation 

of,  255 
Gleet,  280 

Glomerulus,  coccygeal,  233 
Gluteal   arteries     aneurism 
of,  234 
ligation  of,  235 
Goelet's  method  of  nephror- 

rhaphy,  226 
Goldtnwait's  apparatus  for 

straightening  spine,  9 
Gonitis,  gonorrheal,  567 
Gonococcus     infection     of 

ovar\',  392 
Gonorrliea,  273 
bastard,  273 
complications  of,  277 

treatment.  278 
diagnoiiis,  273 
in  women,  359 
period  of  incubation,  273 
pasterior,  treatment,  275 
relapsing,  273 
sequels  oif,  277 
treatment,  273 
Gonorrlieal       arthritis      of 
shoulder-joint,  429 


GoDorrheal  bBlanopostliitiB, 
277 
bubo,  277 
cowperitis,  277 

treatment,  280 
cyatitis,  277 

treatment,  280 
endometritU,    treatment, 

368 
epididymitis,  277 
treatment,  279 
gonitis,  567 
^mphangitis,  277 
orchitis.  238 
paraphimoRiK,  277 
treatment.  278 
phimo-siH.  277 

treatment.  278 
spermatM'ys title,  278 
tuberfl?,  241 
urethritis,  273. 

Gonorrhea. 
vaginitis,  359 
vesiculitia,  278 

treatment,  280 
vulvitis,  350 
Goodell's  dilator,  367 
Gorefit,  Teale's.  287 
Gouley'M  probe,  270 
Gout  of  foot,  612 
Gouty  urethritis,  272 
Granuloma,  umhilic.  27 
Great  toe,  exosto.'ii^  of, 
Griffin  clutch  of  Duchenne, 

485 
Gritti's  method  of  amputa- 
tion of  femur,  585 
Grooved  staff  and  prostatic 

depressor.  339 
Gubcrnaculum  testis.  ISO 
Gumma  of  penis,  263 

Gummatous  nodules  of  pel' 

vicr  Imnes,  232 
Gunshot  fracture  in  region 
nf  ankle-joint.  600       i 

of  Chopart's  joint,  600  ] 

of    mediotarsul     joint,  i 

600  I 

injuries      of      abdominal 

nails.  24' 
of  bladder,  298 
of  ell)ow,  455 
of  tcull-bladder.  34 
of  hip-joint,  515 
nf  intestine,  -58 
of  kidneys,  Xi 
of  knt-e-joint.  548  I 

pniKnosis.  54il 

treatment,  549 


See  also 


625 


of  liv 


r.  :v.i 


J.  67 
of  si-iipulu,  414 

of  shoulder-joint, -I 
of  spinal  eord,  '22 
of  spleen,  33 


Gunsliot  injuries  of  stomach. 


of  wrist-joint,  176 
Giinther's    modification    of 

Pirogoff's  metatarsal  a 
putation,  637 


Haditual    dislocation 
shoulder-joint,  424 
kyphosis,  18 
Hacker's   posterior    gastro- 

enterofitomy,  91 
Hahn's   incision    for   resec- 
tion of  knee-joint,  576 
operation  for  ectopic  tes- 
ticle. 250 
Hallux  valgus,  622 
Hamilton's    apparatus    for 
treatment   of  fracture  of 
tliigli .  536 


Han 


e,  600 


Hand,  463 
amputation  of,  495 
atypic,  496 
by  dorsal   and   palm; 
flap,  496 


I,  495 


callosities  of,  487 
cawmous  nevi  of.  487 
chondroma  of,  488 
cirsoid  aneurism  of,   487 
claw,  485 
cleft,  491 


disloc 


n  of,  4' 


m pound, 471 
dorsal,  469 

differentiation     from 
Colles's     fracture. 


phlegmon  of,  478         , 
seriwynovial       eftu- 

of.  4«6  I 

epithelioma  of.  48S  ! 

iiiHammation  of,  chronic,   1 

_4S(_i 
injuries     of,     from      toy 

pisloli.  treatment,  475  | 
leprosy  of.  486 
lupus  of,  480  I 

maltonnalinnM    of.     con-  | 

genital,  489 


■i  of,  ( 


i,  487 


^ 
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Hemorrhoids,  internal  com- 
bined catgut  ligature 
and    cautery    m    re- 
moval of,  140 
Fowler's  operation  for, 

141 
injection     method     of 

treating,  139 
ligature  in  removal  of, 

142 
treatment,  138 
Whitehead's  operation 
for,  140 
intemo-extemal,  137 
operations      for,      after- 
treatment,  142 
post-operative   complica- 
tions, 143 
symptoms,  137 
treatment,  138 
Hemostatic  clamp,  Pean's, 

374 
Hepatitis,  suppurative,  ab- 
scess of  abdominal  walls 
from,  25 
Hermaphrodism,  292 
Hernia,  143 
acquired,  146 
cecal,  163 

congenital,  185 
clinical  conditions,  147 
congenital,  144,  146,  160 
diaphragmatic,  206 

treatment,  206 
double,  168 
encysted,  162 
etiology,  146 
femoral,  188 

differentiation     of    in- 
guinal   hernia  from, 
168 
etiology,  189 
Fabricius's      operation 

for,  192-195 
hydrocele  of  sac  in,  190 
irreducible,     diagnosis, 
190 
reducible       inguinal 
hernia    associated 
with,      treatment, 
175 
treatment,  191 
operative      treatment, 

192 
reducible,     association 
of  reducible  ingui- 
nal   hernia    with, 
treatment        with 
truss.  173 
diagnosis,  189 
saphenous  varix  simu- 
lating, 190 
symptoms,  189 
treatment,     operative, 

192 
tniHs  in  treatment  of, 
190 


Hernia,  frequency  of,  143 
incarcerated,  151 

treatment,  152 
infantile,  161 
inflamed,  151 

treatment,  151 
inguinal,  158 

acquired,  162-164 

anterior  displacement 
of  cord,  with  imbri- 
cation of  aponeurosis 
of  external  oblique 
for,  181 

Bassini's  operation  for, 
178 

complete  reducible,  dif- 
ferential diagnosis, 
168 

congenital,  159 

diagnosis,  168 

differentiation  from 
femoral  hernia,  168 

direct,  166,  186 
treatment,  187 

double,  168 

excision  of  sac  and 
typic  restoration  of 
spermatic  canal  for, 
178 

external,  166 

in  infants  and  young 
children,  simple  liga- 
tion of  sac  and  clo- 
sure of  canal  for, 
177 

incomplete,  166 

irreducible,   differen- 
tial diagnosis,  169 
reducible,      differen- 
tial diagnosis,  169 

indirect,  166 

internal,  166 

interstitial,  187 
treatment,  188 

irreducible,     in     adult 
females,      treat- 
ment, 175 
treatment  with  truss, 
174 

obli<iue.  166 

operations    for,    after- 
treatment,  184 
confinement   to   bed 

after,  184 
suture  materials  for, 

183 
truss  after,  184 

operative  t  reatment , 
175 

posterior  or  intraperi- 
toneal displacement 
of  cord,  with  strength- 
ening of  relaxed  pos- 
terior wall  of  canal 
for,  178 

radical  cure  of.  choice 
of  operation  for,  176 


Hernia,     inguinal,      radical 
cure  of,  compli- 
cations and  pre- 
cautions in  oper- 
ation for  184 
essential   steps    in 
all       operations 
for,  176 
indications  for  op- 
erations designed 
for,  175 
reducible,       associated 
with  irreducible 
femoral    hernia, 
treatment,  175 
with  reducible  fem- 
oral hernia,  treat- 
ment with  truss, 
173 
in  adult  males,  treat- 
ment   with    truss, 
171 
in   childhood,   treat- 
ment   with    truss, 
170 
in  females,  treatment 
with  truss,  173 
relation  of  surgical  anat- 
omy of  deep  epigas- 
tric    artery    to,    165 
symptoms,  168 
treatment,  170 
operative,  175 
inguinoscn)tal.  167 
internal,  73,  206 
symptoms,  209 
treatment,  209 
intestinal,  162 

and  omental,  162 
into  duodenojejunal  fossa, 

207 
into  funicular  process  of 

peritoneum,  164 
into  ileoappendicular 

fossa,  207 
into    intersigmoid    fossa, 

208 
into  retrocecal  fossa,  207 
irreducible,  148 
etiology,  149 
from   adhesions  at   in- 
ternal ring.  16.3 
prognosis,  150 
symptoms,  140 
treatment.  150 
Littr^»'s,  145 
lumbar,  203 
diagnosis,  204 
traumatic,  203 
treatment,  204 
obstructed,  151 
obturator,  202 

treatment,  202 
of  bladder.  185.314 

treatment,  315 
of  ovarv,  1S6 
omental,  162 
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Hernia,    operations,  suture  [ 
materials  for,  183 
perineal,  205 

treatment,  205 
properitoneal,  187 
puaendal,  205 
rectal,  205 
reducible,  147 

treatment,  148 
retrovesical,  208 
Richter's,  145 
sciatic,  204 
anatomy,  204 
treatment,  204 
scrotal,  164,  167 

differential     diagnosis, 

168 
irreducible,    treatment 

with  truss,  174 
scrotal  truss  for,  171 
sliding,  185 
strangulated,  152 
diagnosis,  154 
herniotomy  for,  155 

after-treatment,    157 
pathologic     conditions 

founain,  154 
symptoms,  153 
treatment,  155 
surgical,  144 
taxis  in,  150 

through  foramen  of  Win- 
slow,  206 
traumatic,  144 
umbilic,  195 
acquired,  196 
in  adult,  196 

treatment,    197 
infantile  variety,  196 
treatment,  196 
congenital,  195 

treatment.  195 
irreducible,     in     adult, 

treatment,  198 
radical  cure  by  opera- 
tion, 198 
vaginal,  205 
ventral,  201 

after    abdominal     sec- 
tion, 31 
traumatic,  201 

treatment,  202 
treatment,  201 
ventroinguinal,  166 
Hernial  coverings,  144 
opening,  144 
ring,  144 
sac,  144 

adhesions  in,  146 
bilocular.  145 
body  of.  144 
contents  of,  145 
eventration  in.  146 
fenestrated.  145 
flm'ds  in,  146 
hour-plass    contraction 
of.  145 


Hernial    sac,  hydrocele  of, 
146 
mouth  of,  144 
neck  of,  144 
Herniotomy    for    strangu- 
lated hernia,  155 
after-treatment,   157 
Herpes  progenitalis,  256 
of  vulva,  354 
treatment,  257 
Herpetic  urethritis,  272 
Hesselbach's    triangle,    166 
Hilton's  white  line,  140 
Hinged  cup  truss,  174 
Hip-joint,  499 

amputation  at,  544.     See 
also  Amputation  at  hip- 
joint. 
ankylosis   of,   treatment, 

operative,  543 
contracture  of,  530 
treatment,  530 
operative,  543 
disease,  515 

apparent    lengthening 

in,  519 
characteristic  atti- 

tude in,  524 
diagnosis,  522 
faulty  ankylosis  after, 

530 
inflammatory    atrophy 
of  head  and  neck 
of  femur  in,  521 
dislocation    of    head 

of  femur  in,  520 
involvement  of  ace- 
tabulum in,  520 
separation    of    head 
of  femur  in,  521 
inhibition     of     growth 

in.  521 
metai>tatic,  516 
of  adults.  523 
jx)rtative    fixation    ap- 
paratus for,  527 
position  in,  518 
prognosis,  523 
resection  in,  conditions 
essential     to     suc- 
cess in.  529 
contraindications  to 

529 
earlv,  528 
late^  529 
shortening  in,  520 
symptoms,  516 
Taylor's  splint  for,  527 
Thomas's      splint      in, 

528 
treatment,  early,  524 
tuberculous  infection  of 
iliac  glands  in,  522 
dislocation  of,  499.     See 
also  Dislocation  of  hip- 
joint. 
gunshot  injuries  of,  515 


Hip-joint,  lymphatic  gland- 
ular   swellings    in    re- 
gion of,  538 
resection  of,  539 
after-treatment,  541 
anterior      longitudinal 

incisions  for,  539 
functional  results,  542 
Hueter's    incision    for, 

539 
in     contractures     and 
ankylosis      of      hip, 
543 
Langenbeck's    incision 

for,  540 
Liicke's     incision     for, 

539 
Ollier's  incision  for,  540 
Savre's  incision  for,  540 
Schede's    incision    for, 

5,39 
Tiling's     incision     for, 
540 
tumors  of  region  of,  538 
Hochenegg's   operation   for 
carcinoma  of  rectum,  135 
Hodgkin's  disease,  43 
Hoffmann's  costul  fixation 

of  kidney,  226 
Hollow  foot,  613 
Hopkins's        suture        for 
acromioclavicular     dislo- 
cation, 408 
Horseshoe  fistula,  115 

kidney,  216 
Horsley 's  method  of  enteror- 
rhaphy,  65 
of     intestinal     anasto- 
mosis, 65,  70 
Hour-glass    contraction    of 
hernial  sac,  145 
of  stomach,  treatment, 
95 
Housemaid's  knee,  580 
Hueter's  incision  for  resec- 
tion   of   hip-joint,    5.39 
method    of    resection    of 
ankle-joint.  6,31 
of  shoulder-joint.  437 
operation    for   carcinoma 

of  rectum,  1,32 
test  movement,  413 
Humerus,  anatomic  neck  of, 
fracture  of,  425 
condvles  of,  fracture  of. 

450 
dislocated  head  of,  frac- 
ture   of,   at 
surgical 
neck.  425 
McBurnev's 
method     of 
reducing, 
425 
epicondvles  of,  fracture  of. 
450 
treatment,  4,52 
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Humerus,  fracture  of,  448 
compound,    treatment, 

450 
due  to  gunshot  wounds, 

treatment,  450 
during  birth,  426 
prognosis,  449 
greater     tuberosity      of, 

fracture  of,  425 
Ions  head  of  biceps   of, 

(uslocation  of,  425 
neck  of,  fracture  of,  425 

treatment,  426 
sarcoma  of,  433 
sequestrotomy  at,  457 
shaft  of,  fracture  of,  448 
Hunterian  chancre,  260 
Hunter's   urethral    forceps, 

266 
Hydatid  cyst  of  kidney,  219 
treatment,  220 
tumors  of  thigh,  539 
Hydrarthrosis     of     elbow- 
joint,  442 
of  knee-joint,  564 
Hydrocele,  244 
acute,  244 

symptoms,  244 
treatment,  244 
chronic,  245 

symptoms,  245 
circumscribed,  243 
communicans,  244 
of     new-bom,     treat- 
ment, 248 
diagnosis,  245 
diffuse,  of  spermatic  cord, 

248 
encapsulated,  244 
eversion  of  tunica  vagina- 
lis for  radical  cure  of, 
247 
i<iiopathic,  245 
Levis 's  method  of  treat- 
ing. 246 
Longuet's  operation  for, 
author's     modification 
of.  247 
of  hernial  sac,  146 
of  round  ligament,  390 

in  female,  355 
of  sac  in  femoral  hernia, 

190 
of  spermatic  cord,  248 
diffuse,  248 
treatment,  248 
prognosis,  245 
symptomatic,  244 
treatment,  246 
Volkmann's  operation  for, 
247 
Hydronephrosis,  218 
diagnosis,  219 
intermittent.  219 
symptoms,  218 
treatment.  219 
Hydrops  folliculi,  394 


Hydrops  of  knee-joint,  564 

treatment,  565 
Hydrorrachis,  11 
Hydrosalpinx,  384 
Hygroma  of  bursa  mucosa 
of  olecranon,   456 
of  shoulder,  432 
prepatellar,  580 
Hyperemia  of  ovary,  392 
Hypertrophy    of     bladder, 
315 
concentric,  315 
eccentric,  315 
of     prostate,     333.     See 
also     Prostaie,     hyper- 
trophy of. 
of  spleen,  42 
of  testicle,  250 
Hypospadias,  291 
balanitic,  292 

Beck's    operation    for, 
293 
diagnosis,  292 
penile,  292 
perineal,  292 
Rochet's    operation    for, 

293 
symptoms,  292 
treatment,  293 
Hysterectomy      supra-vag- 
inal, for   adenomyo- 
ma  of  uterus,  370 
for  fibroma  of  uterus, 

370 
for      fibromyoma      of 

uterus,  370 
for  myoma  of  uterus, 
370 
vaginal,  for  carcinoma  of 
uterus,  374 
Hysteria,  traumatic,  19 


Idiopathic  abscesses,  26 
Ileoap]3endicular  fossa, 

hernia  into,  207 
Iliac    arteries,    transperito- 
neal ligation  of,  236 
artery,  common,  ligation 
of,  234 
external,  ligation  of,  by 
extraperitoneal 
method,  235 
by  transperitoneal 
method,  235 
internal,     ligation     of, 
235 
dislocation  of  hip,  500 
reduction  of,  502 
glands,    tuberculous    in- 
fection of,  in  hip-joint 
disease,  522 
Iliocecal  intussusception,  73 
Iliopectineal  dislocation  of 

hip.  .508 
Iliopsoas    abscess,    migrat- 
ing, 25 


Imperforate  anus,  128 
treatment,  129 
with  cloacal  openings, 
129 
rectum,  129 
Implantation      of      ureter. 
Van       Hook's       lateral 
method,  329 
Incarcerated  hernia,  151 

treatment,  152 
Incision,   anterior  abdomi- 
nal     or      transperi- 
toneal,    for     opera- 
tions on  kidneys,  223 
longitudinal,  for  resec- 
tion of  hip-joint,  539 
Fowler's,    in    appendici- 
tis, 106,  107 
Hahn's,  for  resection  of 

knee-joint,  576 
Hueter's,  for  resection  of 

hip-joint,  539 
posterior  longitudinal,  for 
resection  of  elbow,  458 
Savre's,  for  resection  of 

nip-joint,  540 
Schede's,     for     resection 

of  hip-joint,  539 
Tiling's,  for  resection  of 

hip- joint,  540 
urethral,       for       foreign 
bodies  in  urethra,  266 
vertical,  in  appendicitis, 

109 
Vogt's,    in    excision    of 

astragalus,  632 
Young's,  339 
Incontinence,  nocturnal,  of 
urine,  306 
of  urine,  305 

treatment,  306 
paradoxical  fecal,  140  ' 
Infantile  hernia,  161 

inguinal  truss,  adjusting 
of,  170 
Infiltration,    urinary,    and 

its  consequences,  268 
Infiamed  hernia,  151 

treatment,  151 
Inflammation,    clironic,    of 
skin    of    hand    and 
fingers,  486 
of  knee-joint,  567 
fibrinous,     of     shoulder- 
joint,  427 
of  abdominal  walls,  25 
of  anus  and   lower  por- 
tion of  rectum,  114 
of  bladder,  299.     See  also 

Cystitis. 
of  bones  of  pelvis,  231 
of  bursae  mucosae  in  pel- 
vic region,  232 
of  elbow,  455 
of  gall-bladder  and  bile- 
ducts,  47 
of  glans  penis,  255 
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Kidney,  malignant  disease 
of,  220 
diagnosis,  221 
symptoms,  221 
treatment,  222 
malpositions  of,  216 
misplacements  of,  216 
movable,  217 
diagnosis,  217 
treatment,  218 
open  wounds  of,  210 

treatment,  211 
operations  on,  222 

anterior  abdominal  or 
transperitoneal    inci- 
sion for,  223 
lumbar  incision  for,  222 
rupture  of,  209 
prognosis,  210 
sjinptoms,  210 
treatment,  210 
sarcoma  of,  220 
stone  in,  211.     See  also 

Xephrolithiasis. 
tuberculosis  of,  214 
diagnosis,  215 
symptoms,  214 
treatment,  215 
tumors  of,  220 
Knee,  housemaid's,  580 
Knee-chest  position,  1 13,357 
Knee-joint,  abscess  of,  567 
amputation  through,  584. 
See    also     AmputtUion 
through  knee-joint. 
ankylosis  of,  subcutane- 
ous     linear      osteo- 
tomy for,  573 
treatment,     operative, 
573 
arthritis  deformans  at,  551 
contracture  of,  cicatricial, 
576 
inflammatory,  571 
amputation  of  thigh 

for,  576 
brisement    forc^    in, 

571 
cuneiform    resection 

for,  574 
resection  for,  574 
functional  results, 
576 
tenotomy  in,  573 
myopathic,  576 
cur\'ature  at,  577 
dislocation  of,  548 

traumatic,  551 
floating  bodies  in,  548 
fracture  of,  549 

treatment.  563 
free  bodies  in,  548,  566 
gunshot  injuries  of,  548 

treatment,  549 
hydrarthrosis  of,  564 
hydrops  of,  564 
treatment,  565 


Knee-joint,    infections     of, 
acute,  566 
inflammations         of, 

chronic,  567 
injuries  of,  548 
internal  derangement  of, 

550 
meniscus   of,    dislocation 
of,  552 
arthrotomy  for,  553 
injuries  of,  552 
osteomyelitis  of,  567 
region  of  diseases  of  bui> 
sae  in,  580 
sarcoma  of,  582 

treatment,  583 
tumors  in,  582 
resection    of,    cuneiform, 
for  contractures,  574 
for  contractures,  574 
functional       results, 
576 
soft  parts  of,  treatment, 

563 
sprains  of,  548 
suppuration  of,  567 

treatment,  5i59 
synovial  polyarthritis  of, 

566 
synovitis   of,   acute,   564 
treatment,  564 
chronic,  treatment,  565 
intermittent,  564 
papillarjr,  565 
rheumatic,  564 
serous,  564 
sypliilis  of,  567 
traumatic  dislocation  of, 

551 
tuberculous   arthritis   of, 
567 
clinical  course,  568 
prognosis,  568 
treatment,  570 
inflammation  of,  treat- 
ment, 569 
Knife,  Weber's,  270 
Knock-knee,  577 
Knots  all  inside  suture,  62, 

63,  64 
Kocher's  method  of  reduc- 
ing subcoracoid  dis- 
location, 419 
of  resection   of  ankle- 
joint,  630 
of  elbow,  459 
Kraske's  operation  for  car- 
cinoma of  rectum,  133 
Kraurosis  \'ulvae,  353 
Kummer's    amputation    of 

foot,  642 
Kustner's    transverse    inci- 
sion, 380 
Kyphosis,  1 
habitual.  18 
non  carious,  18 
occupation,  18 


Kyphosis,  paralytic,  18 
rachitic,  18 
senile,  18 


Laceration  of  cervix  uteri, 
360 
amputation   for,  363 
operative,  364 
trachelorrhaphy    for, 

361 
treatment,  361 
of  perineum ,  343.    See  also 
Perineum,  laceration  of. 
submucous,       of       pen- 
neum,  343 
Laminectomy,  2 
Langen beck's    incision    for 
resection   of   hip-joint, 
540 
method    of    resection    of 
ankle-joint,  630 
of  elbow,  458 
of  shoulder-joint,  436 
Laparotomy,  29 
Lefort's      modification      of 
Pirogofif's  metatarsal  am- 
putation, 640 
Leg,  590 

amputation  of,  626.     See 

also      Amputation      of 

leg. 

arteries  of,  injuries  of,  603 

bones    of,    inflammation 

of,  608 
carcinoma  of,  024 
cellulitis  of,  605 
chondroma  of,  625 
eczema  of,  605 
erysijjelas  of,  605 
fibroma  of,  623 
fracture  of,  590 

ambulatory  treatment, 

596 
by  e version,  591 
complications,  593 
compound,  591 

treatment,  594 
Kaefer's  apparatus  for, 

594 
plaster-of-Paris         en- 
casement in,  595 
pn)gTH)sis,  593 
treatment,  594 
Volkmann's  splint  for, 
594 
furuncles  of.  605 
lymphangitis  of,  605 
muscles    of,    injuries    of, 

601 
nerves  of,  injuries  of,  603 
rachitic  curvature  of,  609 
sarcoma  of.  624.  625 
skin  of,  inflammation  of, 

605 
syphilitic  ulcer  of,  624 
syphiloma  of,  624 
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Leg,  tendons  of ,  injuries  of, 
601 
tumors  of,  622 
ulcer  of,  606 
syphilitic,  624 
varicose,  606 
ulceration  of,  605 
varices  of,  intermuscular, 
624 
subcutaneous,  624 
varicose  ulcers  of,  606 
vessels  of,  injuries  of,  603 
Lembert's  suture,  61 
Leprosy  of  hand  and  fingers, 

486 
Lesshaft's  triangle,  204 
Leukemic  lymphoma,  539 
Levis's  method  of  treating 

hydrocele,  246 

Ligament,  broad,  389.     See 

also  Brocul  ligament. 

of  patella,  rupture  of,  561 

round,  hydrocele  of,  390 

in  female,  hydrocele  of, 

355 
shortening  of,  for  retro- 
deviations of  uterus, 
378,  379 
solid  tumors  of,  39 1 
Ligamenta    alaria,    detach- 
ment of,  553 
Ligamentum  patellae,  rup- 
ture of,  561 
Ligation    in    continuity    of 
anterior     and     pos- 
terior tibial  arteries, 
603 
of  arteries  of  pelvis,  233 
of  brachial  artery,  457 
of  dorsalis  pedis  artery, 
604 
of  abdominal  aorta,   234 
of  axillary  arterj',  434 
of  bracliial  artery  at  l)end 
of  elbow,  457 
in    middle    of    arm, 
457 
of   common    iliac   artery, 

234 
of  external  iliac  artery  by 
extraperiton  e  a  1 
method,  235 
bv  transperitoneal 
^nethod,  235 
of  femoral  artery.  5.S7 
of  ghitcal  arteries,  235 
of    internal    iliac    artery, 

235 
of  popliteal  artery,  563 
of  radial  artery,  476 
of  ulnar  artery,  476 
transperitoneal,    of    iliac 
arteries,  230 
Ligature,  elastic,  for  fistula 

in  ano,  118 
Ligature-carrier  for  ligating 
the  meso-apf>endix,  107 


Line,     Mikulicz-Hartmann, 
87,88 
N6laton'8  test,  501 
Lipoma  of  abdominal  walls, 
26 
of  broad  ligament,  391 
of     bursae    mucosae    cf 

shoulder,  432 
of  elbow  region,  456 
of  fingers,  488 
of  foot,  623 
of  kidney,  220 
of  pelvic  region,  233,  538 
of  scrotum,  237 
of    sheath    of    extensor 
communis  digi- 

torum,  625 
of    peroneal     muscles, 
625 
of  spinal  cord,  22 
of  vulva,  355 
perirectal,  136 
retroperitoneal,  and  epi- 
plocele,  differentiation, 
26 
Lisfranc's    metatarsal    am- 
putation, 635 
Lister's  method  of  resection 
of  wrist-joint,  492 
operation   for  varicocele, 
253 
Lithopedion,  403 
Lithotomy  position,  343 

suprapubic,  323 
Lithotrity,  324 
Littr^'s  hernia,  145 
Liver,  43 

abscess  of,  43 

after  gunshot  injury,  34 
carcinoma  of,  46 
cirrhosis  of,  ascites  from, 
radical  cure,  44 
Talma  operation  for, 
45 
echinococcus     cysts     of, 
abscess    of    abdominal 
walls  from,  25 
gunshot  wounds  of,  33 
rupture    of,    hemorrhage 

from.  28 
secondarj'^  deposits  in,  46 
Longuct's  operation  for  hy- 
drocele, author's   modifi- 
cation of,  247 
Lower  cxtremitv,  499 
Liicke's   incision   for  resec- 
tion of  hip-joint.  539 
Lumbago,  traumatic,  19 
Lumbar   fossa,   absccvss   of, 
215 
hernia,     203.     See     also 

Hernia,  lumbar. 
incision  for  operations  on 

kidneys,  222 
vertebrae,  arches  of,  frac- 
ture of,  1 
dislocations  of,  1 


Lumbar  vertebrae,  fractures 
of,  1 
treatment,  2 
Pott's  disease  of,  4 
sui^eryof,  1 
Lupus,  anatomic,  486 

of  hand,  486 
Luschka's  gland,  233 
Lymphadenitis,       axillary, 
432 
septic,  539 

suppurative,    abscess    of 
aodominal  walls  from, 
25 
tuberculous,  539 
Lymphangioma    in    region 

of  saphenous  vein,  539 
Lymphangitis,    gonorrheal, 
277 
of  leg,  605 
Lymphatic  glandular  8w*eU- 
ings  in  region  of  hip  and 
upper   portion   of   thigh, 
538 
Lymphatics  of  stomach,  80 
Lymphoma,  axillary,  433 
carcinomatous,  539 
leukemic,  539 
sarcomatous,  539 
tuberculous,  539 


Mace  wen's  method  of 
treating  fracture  of  pa- 
tella, 560 

Macrodactylism,  491 

Madura  foot.  606 

Maisonneuve's  urethro- 

tome, 286 

Mai  perforant  du  pied,  606 

Malleoli,  fracture  of.  by 
eversion  of  foot,  593 

Many-tailed  binder,  400 

Mathews's  rectal  speculum, 
114 

Maylard's  device  for  em- 
ploying dissecting  forceps 
as  clamps,  60 

Mayo's  method  of  gastrec- 
tomy, 87 

McBurney's  incision  in  ap- 
penciicitis.  105 
method  of  reduction  of 
fracture  of  dislocated 
head  of  humerus  at  sur- 
gical neck,  425 

Median  nerve,  injuries  of, 
464 

Mediocarpal  articulation, 
dislocation  of,  472 

Mediotarsal  joint,  gunshot 
fractures  of,  600 

Meningocele,  spinal,  12 

Meningomyelocele,  12 

Meniscus  of  knee-joint,  dis- 
location of,  552 
arthrotomy  for,  553 
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Meniscus  of  knee-joint,  in- 
juries of,  552 
Menstrual   hematoma,    433 
Mesentery,  gunshot  woimds 

of,  67 
Mesorchium,  159 
Metacarpal  bones  and  bones 
oi  second  row  of  car- 
pus,  dislocation   be- 
tween, 472 
fracture  of,  473 
inflammatory        affec- 
tions of,  479 
resection  of,  494 
sequestrotomy  of,  495 
syphilis  of,  479 
tuberculous   osteomye- 
litis of,  479 
Metacarpophalangeal 
joints,     dislocations     of, 
472 
Metatarsal  amputation,  635 
Chopart's  method,  636 
Lisfranc's  method,  635 
Pirogoff's  method,  637 
Bruns's    modifica- 
tion, 640 
Giinther's      modi- 
fication, 637 
Lefort's   modifica- 
tion, 640 
bones,  dislocation  of,  600 
fracture  of,  601 
resection  of,  635 
supernumerary,  625 
Metatarsalgia,  612 
Metatarsophalangeal  joints, 

resection  of,  635 
Metatarsus,      bones      and 
joints  of,  inflam- 
mation  of,   612 
tuberculous,  treat- 
ment, 612 
resection  of,  634 
Metritis,  streptococcus,  368 
Migrating  abscess,  4 

of  abdominal  walls,  25 
iliopsoas   abscess  of  ab- 
(lominal  walls,  25 
Mikulicz's     apparatus     for 

genu  valgum,  579 
Mikulicz  -  Hartmann   line, 

87,88 
Mixed  chancre,  263 
Monorchism,  249 
Morton's  painful  foot,  612 
Mot  he's  method  of  reducing 
subcoracoid     dislocation, 
418 
Mo\*ab]e  kidney,  217 
diagnosis,  217 
treatment,  218 
spleen.  42 
Murphy  button,  63,  65 

application,  of  ,66-68 
Ma<^ulospiral     ner\''e,     su- 
ture of,  458 


Musculospiral  paralysis,  484 
Myelocele,  12 
Myoma  of  bladder,  317 
of  broad  ligament,  391 
of  rectum,  136 
of  scrotum,  237 
of  tunica  vaginalis,  253 
of  uterus,  369 

myomectomy  for,  370 
panhysterectomy     for, 

371 
supravaginal  hysterec- 
tomy for,  370 
of  vagina,  360 
Myomectomy    for     adeno- 
myoma  of  uterus,  370 
for  fibroma  of  uterus,  370 
for  fibromyoma  of  uterus, 
370 
Myopathic    contracture    of 

knee-joint,  576 
Myositis,       syphilitic,       of 

shoulder  region,  433 
Myxofibroma  of  bladder,  316 
Myxoma  of  bladder,  316 
of  ulnar  nerve,  456 
of  umbilic  cicatrix,  27 
Myxosarcoma  of  abdominal 
walls,  26 
of  testicle,  253 


Necrosis  of  pelvic  bones, 

232 
Needle     forceps,     Fowler's, 
362 

Keyes's,    for    varicocele, 
251 

Reverdin's,       for      vari- 
cocele, 251 
N61aton's  test  line,  501 
Neoplastic  cysts  of  ovary, 

395 
Nephrectomv,  224 

abdominal,  225 

partial,  225 
Nephrolithiasis,  211 

diagnosis,  212 

symptoms,  212 

treatment,  212 
Nephrolithotomy,  224 
Nephrorrhaphy,  225 

BrOdel's  method,  226 

Goelet's  method,  226 
Nephrotomy,  224 
Nen'e,   median,   injuries  of, 
464 

musculospiral,  suture  of, 
458 

peroneal,  injuries  of,  603 

radial,  in  Junes  of,  485 

saphenous,     wounds    of, 
603 

sciatic,  stretching  of,  547 

tibial,  injuries  of,  603 

ulnar,  injuries  of,  485 
myxoma  of,  456 


Nerves,  suture  of,  at  bend 

of  elbow,  458 
Neuroma  after  amputation 

of  arm,  463 
Nevi,    cavernous,    of   hand 
and  fingers,  487 
of     bursae     mucosae    of 
shoulder,  432 
Newborn,      communicating 
hydrocele     of,      treat- 
ment, 248 
phlebitis  of  umbilic  vein 
in,  26 
Nicoll-Alexander  method  of 
perineal     prostatectomy, 
340 
Nodules,     gummatous,     of 

pelvic  bones,  232 
Noma  of  vulva,  351 
Nozzle,     Che  t  wood's     ure- 
thral, 274 


Oblique    incision    in    ai>- 

pendicitis,  105 
Obstructed  hernia,  151 
Obstruction,  intestinal,  73. 
See  also  Intestinal  obstruc- 
tion. 
Obturator     dislocation     of 
hip,  505 
diagnosis,  507 
reduction  of,  507 
hernia,  202 
treatment,  202 
Occupation  kyphosis,   18 

spasms,  484 
Ogston's    method    of    tar- 
sec  tomy,  634 
operation     for     flat-foot, 
622 
Olecranon,    bursa    mucosa 
of,     hygroma     of, 
456 
rice  bodies  of,  456 
fracture  of,  453 
Olivary  bougie,  284 
Ollier's    incision    for   resec- 
tion  of   hip-joint,    540 
inner  incision  in  excision 

of  astragalus,  633 
method    of    resection    of 
elbow,  459 
Omental  hernia,  162 
Omphalocele,  195 
treatment,  195 
Omphalomesenteric      duct, 

persistence  of,  27 
Onychia  maligna,  606 

svphilitic,  4S6 
Oophoritis,  392 
acute,  392 

tul>crrulous,     treatment, 
393 
Orchitis.  238 
acute.  238 
chronic,  239 


eymjjUims,  238 
Byphilitic,  241 
diagnosis,  242 
prognusiti,  242 
treatment  or,  242 
treatment,  239 
Orchitis-epididymitis      par 

effort,  liSS 
Ob  calcis,   fracture  of,  601 
Ktellatc,  001 


osteomyelitis  of,  611 
Osteitis   deformans,    18 
rarefying,     of     vertebral 

Osteo-artliritis,        tubercu- 
touK,   of   elbow,   455 
of  wrist-joint,  477 
Osteochondroma    of    hand 

and  fingers,  488 
Osteocliist.  GOO 
Osteoma  of  tibia,  625 
Osteomyelitis,      acute,      of 
fibula,  609 
of  OS  calcis,  611 
of  tibia,  60S 
granular,  4 
of  knee-joint,  567 
tuberculous,      of      meta- 
carpal   and    phalan- 
geal bones,  479 
of  ivrist-joint,  476 
Osteoplastic     resection     of 
tarsTis     bv    Wladimiroff- 
Mikulicx  method,  641 
Osteosarcoma      of      pelvic 

region,  233 
OstMtomy,  cuneiform,   for  | 

kvlasi;!  of  hip.  543 
supfiicimdyjiiicl,  for  an- 
kvlfisis  i)f  knec--joint,   I 
574 
intertrochanteric,  for  cim- 
tracturex  and  ankvliisis   I 
of  hip.  543 
(jubcutaneiiiiM   linear,    fi)r 
nnkvloHJi     of     knee- 
join>,  .'>73  I 

of  neek  of   femur,  for 
contractures  and  an-   I 
kylosis  of  hip.  bi'.i 
suhlrochoiitcric,  for  con- 
tractures ami  ankylosis 
of  hii..  543 
Otis's  urelhrometcr,  284         I 
uretlirofonic,  286  i 

Ovaries.  :« 


Ovary,  392 

adenocarcinoma  of,   396 
calcareous      tumors      of, 

395 
calcified  tumors  of,  395 
carcinoma  of,  396 
cystic    degeneration    of, 

394 
cysts  of,  dermoid,  395 

follicular,  394 

pseudomucin,  395 

rupture  of,  398 

serous,  395 
d  cyst 
diseases  of,  3' 

treatment,  393 
operative,  393 
radical,  393 
endothelioma  of,  396 
fibroma  of,  395 
fibromyoma  of,  395 
tolliculur  cysts  of,  394 
gonococcus   infection   of, 

hematoma  of,  395 
hernia  of,  186 
hyperemia  of,  392 
inftamniation  of,  392 
malignant  neoplasms 
396 


I   Parah 


.396 


cysts 

i  of,  396 
serous  cysts  of,  395 
tul^rculosis  of,  392 

calcified.  39.'i 
oonipli 


diMn. 


■■  397 


398 


cMffereiitial,  397 

tiJinv  for.  4m 
ovariotomy  for.  3<l<) 

nfter-lreutmcnt,   40 
Kvmploms,  396 
■'-   '     -nt,.'!ft9 


,R   arch,    injuries   of, 
iiisis.  486 


!  Paraf 
'   Para-i 

Patell 


I   Paten 

i    PeotcH 


.,  r,G 


a  of,  .' 


Ov:: 


'   fr)r 


.  3!»!» 


.   of 


inflammation  of,  HG.     Si 
also  Pnncrenlitis. 

tumors  of,  57 
Pancreatic  apoplexy.  56 

calculi,  ^7 
Pancrentitis,  m 

acule,  -Tfi 
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Pelvis,  bones  of,    inflamma- 
tion of,  231 
phlegmonous,  231 
traumatic,  231 
necrosis  of,  232 
suppuration  of,  231 
bursae  mucosae  of,  inflam- 
mation of,  232 
lesser,  abscess  of  abdom- 
inal walb  originating  in 
connective  tissue  of,  25 
lipoma  of,  233 
malformations  of,  233 
muscles  of,   inflammation 

of,  -232 
osteosarcoma  of,  233 
renal,  abscess  of  abdominal 
walls  originating  in,  25 
sarcoma  of,  233 
tumors  of,  233 
Penile  epispadias,  294 

hypospadias,  292 
Penis.  255 
amputation    of,    for    car- 

cmoma,  264 
carcinoma  of,  263 

amputation  for,  264 
condyloma  of,    treatment, 

264 
cvsts  of,  treatment,  264 
elephantiasis  of,  263 

treatment,  264 
^mma  of,  263 
mjuries  of,  255 
tumors  of,  263 
treatment,  264 
Perforating  ulcer  of  duode- 
num, 41 
of  foot,  606 
of  stomach,  40 
Perforation    of   gall-bladder 
and  bile-ducts,  50 
of  intestinal  wall,  95 
Perforative  peritonitis,  35 
Perianal  abscess  from  foreign 

bodies,  112 
Pericystitis,  301 
Perineal  dislocation  of  hip, 
505 
reduction  of,  508 
drainage  for  prostatic  hy- 
pertrophy, 337 
drainage-tube,  288 
hernia,  205 

treatment,  205 
hypospadias,  292 
prostatectomy   for     pros- 
tatic nypertrophy, 
339 
Nicoll  -  Alexander 
method,  340 
resection,      intracapsular, 
for   prostatic  hypertro- 
phy. 341 
retractor,  361 
section,      after-treatment, 
271 


Perineal  section  for  rupture 
of  urethra,  269 
for  stricture  of  urethra, 
270 
urethrotomy,    after-treat- 
ment, 271 
Perinephritic  abscess,  215 
treatment,  216 
sinus,  216 
Perineum,  343 
laceration  of,  343 
complete,  343 
operation  for,  345 
Tait's   operation  for, 
343 
incomplete,  343 

Emmet's      operation 
for,  348 
submucous,  343 
treatment,  343 
Periorchitis  prolifera,  245 
Pdriostite  albumineuse,  457, 

587 
Periproctitis,      suppurative, 

115 
Periprostatic  cellulitis,  332 
Perirectal  abscess  from  for- 
eign bodies,  112 
lipoma,  136 
Perisalpingitis,  384 
Perispermatitis,  248 
Peritoneal  anastomosis,  58 
cavity,  {>aracentesis  of,  57 
fossae,  164 

portion  of  rectum,  injuries 
of,  112 
Peritoneum,  injuries  of,  24 

vaginal  process  of,  159 
Peritonitis,  34 
after   abdominal    section, 

30 
ascitic,  35 
diagnosis,  37 
fibrous,  35 
infectious,  35 
perforative,  35 
prognosis,  37 
streptococcus,  368 
symptomatic,  35 
symptoms  and  course,  36 
treatment,  38 
tuberculous,  35 
ulcerative,  35 
Peroneal  muscles,  sheath  of, 
lipoma  of,  625 
nerve,  injuries  of,  603 
sheaths,  hemorrhage  into, 

602 
tendons,  dislocation  of,  602 
Peroneus  longus,  sheath   of, 

hemorrhage  of,  603 
Pes  caNois,  613 
Petit's  triangle,  203 
Phagedena,  261 

spreading,  treatment,  262 
Phalangeal  sequestra,  treat- 
ment. 495  I 


Phalanges,  congenital  devi- 
ation of,  492 
fracture  of,  473 
inflammatory  affections  of, 

479 
resection  of,  495 
syphilis  of,  479 
tuberculous    osteomyelitis 
of,  479 
Phalanx,       proximal,         of 
thumb,      dislocation      of, 
472 
Phelps's  operation  for  club- 
foot, 017 
Phimosis,  257 
accidental,  257 

treatment,  259 
circumcision  for,  258 
gonorrheal,  277 

treatment  of,  278 
treatment,  258 
Phlebitis  of  umbilic  vein  in 
new-bom,  26 
of  vulva,  355 
Phlegmon  of  arm,  442 
of  dorsal  surface  of  fingere 

and  hand,  478 
of  forearm,  463 
subfascial,  of  foot,  607 
Phlegmonous     cholecystitis, 
48 
inflammation     of      pelvic 
bones,  231 
Piles,  136.     See  also  Hemor- 
rhoids. 
Pins,  Wyeth's,  for  amputa- 
tion at  hi|>-joint,  544 
at  shoulder-joint,  439 
Pirogoff's  metatarsal  ampu- 
tation, 637 
Bruns's  modification, 

640 
Giinther's      modifica- 
tion, 637 
Lefort's  modification. 
640 
Plantaris  muscle,  rupture  of, 

602 
Plaster  bridge    ellx)w-.splint, 

461 
Plaster-of-Paria  bandage  for 
fracture  of  tliigli  in  in- 
fants, 537 
encasement  in  fracture  of 
leg,  595 
Polyarthritis  of  ankle-joint, 
609 
synovial,  of  knee-joint,  566 
Polydactylism,  491 
Polypi,  intraurethral,  296 
of  bladder,  316 
of  \'ulva.  355 
rectal,  136 
urethral,  2a3 
treatment.  264 
Polvpoid  growths  of  uterus, 
3Y2 
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Popliteal    arteiy, 
of,  584 

ligaUun  of,  563 
vessels,  rupture  of,  563 
PoropUijtic  felt  corsets,  S 
Poaitjon,      knee-chest,     113, 
357 
lithotomy,  343 
Sims's,  357 

left     lateral   semiprone, 
112 
Trendelenburg,  365 
PoHthitin,  2S6 

complicatiune  and  sequels, 

277 

secondary,  256 

treatment,  256 

Pott's  diiiease,  4 

clinical  course,  4 

diagnosis,  5 

forcible    correction     of 
defonnity  in,  9 


treat- 


symptoms,  5 
treatment,  7 
operative,  10 
fracture,  591 
old     unreduced, 

ment,  593 
treatment,  592 
Pratt's  treatment  of  prolapse 


of  n 


I.  120 


Pregnancv,  ectopic,  401.    See 
also  Ectopic  pregnancy. 
infundibular,  401 
interstitial,  401 
tubal,  401 

unruptured,  403 
tubo-ovarian.  401 
uterine,    concurrent    with 
ipic  pregnancy,  405 


Prepatell 
of,  56; 

chro'rii 


injuries 


:■.  .-ISO 


hygroma,  580 
Prepuce,  eczema  of,  2.W 

inflamniatjoii  of.  255 
Preniitiul  c.ilculi,  2,'i7,  264 
Probe.  Oouley's,  270 

intrauterine,  361 
Procidentia  recti,   IIR     See 
also  fnilaptf  nf  Trdvm. 

uteri,  treatment,  3R2 
Proctopexy  fur  prolapse   of 


of,   I 


,121 

Prof iin  da  artery , 

5:w 

Prolapse  of  anus, 

of  rectum,  IIS 

Allingham's 


amputation    of    rectum 

for.  123  I 

Fowler's      method. 


INDEX 

Prolapse  of  rectum,  amputa- 
tion   of    rectum 
for,        Hikulicc's 
method,  126 
Bryant's  operation 
for,  122 
cobpexy  for,  122 
diagnosis,  119 
elevation    and    Sxation 

for,  121 
etiology,  119 
excision   of  portions  of 
rectaJ   mucous  mem- 
brane for,  121 
Fowler's  method  of  col- 
opexy  in,  123 
operation  tor,  121 
Pratt's  treatment  of,  120 
proctopexy  tor,  121 
temporary  narrowing  of 
anal  aperture  for,  120 
treatment,  120 
Van  Buren's  linear  cau- 
terization in.  120 
of  uterus,  381 


Properitoneal  hernia,  187 
Prostate,  330 

anatomic  points,  330 
hypertrophy  of,  333 

alterations     in     length, 
size,     and     curve     of 


Chetwood's  modilica- 
tion.  3:i8 

complications,  334 

diagno-sis,  335 

elevation  of  urethral  ori- 
fice, 333 

intracapsular  perineal 
re,seclion  for,  341 

lateral,  333 

morbid  anatomy,  3.'J3 

palliatii-e  operations  for, 


•■*?' 

perineal     drainage     for. 
337 
prostatectomy  for.  ^139 
Nicoll  -   Alexander 
method.  340 
prognosis,  335 
prostatectomy  for,  338 
proslalotomy  for,  337 
radical    operations    for, 

337 
Rydygicr's       prostatec- 

t')my  for,  .'541 
suprapubic       aspiration 
for,  337 
cystotomy  for,  337 
prostatectomy  for,338 
symptoms,  334 
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Rachitic  talipes  planovalgns, 

618 
Rachitis,  deformities  in  long 

bones  from,  486 
Radial    artery,    injuries    of, 
475 
ligation  of,  476 
nerve,  injuries  of,  485 
Radius.  Colles's  fracture  of, 
466.     See   also    Colles's 
fmcture. 
dislocation  of,  447 
backward,  448 

and  outward,  448 
isolated,  447 
epiphysial    separation    of 

lower  end,  471 
fracture  of,  454 
head  of,  fracture  of,  454 

neck  of,  fracture  of,  454 
subhixation    of,    for^'ard, 
448 
Railroad  splint,  Volkmann's, 

513 
Raphe,  anobulbar,  331 
Rarefvinff  osteitis  of  verte- 
bral column,  3 
Raynaud's  disease,  486 
Rectal  bougies,  127 
hernia,  205 
intussusception,  73 
speculum,  Mathews's,  114 
Sims's,  114 

with  electric  light,  114 
Rectovaginal  fistula,  358 
Rectum,  112 
amputation    of,    for    pro- 
lapse, 123 
Fowler's  method,  124 
Mikulicz's       method, 
126 
and  anus,  follicular  ulcer- 
ation of,  126 
tuberculous      ulceration 
of,  1-26 
carcinoma    of,    130.    See 
also   Carcinoma  of  rec- 
tum. 
diverticulimi  of,  130 
dysenteric  ulcer  of,  126 
examination  of,  112 

digital,  113 
fibroma  of,  136 
imperforate,  129 
injuries     of,     by     foreign 

bodies,  112 
lower  portion  of,  inflam- 
mations of,  114 
malformations  of,  128 
myoma  of,  136 
papilloma  of,  136 
peritoneal  portion,  injuries 

of,  112 
polvpi  of,  136 
prolapse  of,  118.    See  also 

Prolapse  of  rectum. 
stricture  of,  127 


Rectum,  stricture  of.  Bacon's 
operation  for,  128 
cicatricial,  127 
congenital,  127 
in  temale.  Rotter's  sig- 
moidoproctostomy  in, 
128 
treatment,  127 
tumors  of,  benign,  135 
ulcer  of,  126 
dysenteric,  126 
treatment,  127 
visual  inspection,  114 
Rehn's  operation  for  carci- 
noma of  rectum,  132 
Relapsing  gonorrhea,  273 
Renal  calculi,  211.     See  also 
Xephroliihiasis. 
pelvis,  abscess  of  abdom- 
inal walls  originating  in, 
25 
Resection,  cuneiform ,  of  knee- 
joint,   for  contractures, 
574 
in  hip-ioint  disease,  con- 
ditions essential   to 
success  in,  529 
contraindications    to, 

529 
eariy,  528 
late,  529 
in  tuberculous  arthritis  of 

knee-joint,  570 
intracapsular  perineal,  for 
prostatic     hypertrophy, 
341 
of  ankle-joint,  628 
Hueter's  method,  631 
indications,  628 
Kocher's  method,  630 
Langenbeck's     method, 

630 
partial,  631 
result  of,  631 
of    astragalotarsal    joints, 

631 
of  astragalotibial  and  pos- 
terior       astragalotarsal 
joint,  632 
of  coccyx,  229 
of  elbow,  458 

after-treatment,  461 
Kocher's  method,  459 
Langenbeck's     method, 

458 
OUier's  method,  459 
posterior       longitudinal 

incision  for,  458 
total  or  partial,  460 
of  finger-jomts,  495 
of  hip-joint,  539.     See  also 

Hip- joint,  resection  of. 
of  intestine,  60 

indications,  67 
of  knee-joint  for  contrac- 
j  tures,  574 

I  functional  results,  576 


Resection     of      metacarpal 
bones,  494 
of  metatarsal  bones,  635 
of       metatarsophalangeal 

joints,  635 
of  metatarsus,  634 
of  phalanges,  495 
of  shoulder-joint,  435.  See 
also    Shoulder- joint,    re- 
section of. 
of  tarsal  bones  in  talipes 
varus   and    talipes    val- 
gus, 633 
of  tarsus,  634 

osteoplastic,   by  Wladi- 
miroff-Mikuhcz  meth- 
od, 641 
of  toes,  634 
of  urethra  for  stricture  of 

urethra,  285 
of  wrist- joint,  492 
after-treatment,  494 
by    single    longitudinal 

dorsal  incision,  493 
complete,  492 
Lister's  method,  492 
partial,  492 
osteoplastic,  of  tarsus,  by 
Wladimiroff  -  Mikiilicz 
method,  641 
Retention  of  urine,  306 
Retractor,    abdominal,   self- 
retaining,  29 
perineal,  361 
vaginal,  362 
Retrocecal  fossa,  heniia  into, 

207 
Retrodeviations    of    uterus, 
376.     See  also   Uterus,  re- 
trodeinations  of. 
Retroglenoid    dislocation    of 

shoulder-joint,  42^^ 
Retroperitoneal  lipoma  and 
epiplocele,   differentiation, 
26 
Retrovesical  hernia,  208 
Reverdin's  needle  for  varico- 
cele, 251 
Reversed    (\)Iles's    fracture, 
467 
treatment,  469 
Rhagades,  syphilitic,  486 
Rheumatic  sacrocoxitis,  231 
shoulder,  432 

synovitis  of  knee-joint.  564 
Rhoades's  apparatits  for  up- 
ward  dislocation   of  acro- 
mial end  of  clavicle,  407 
Rice  lK)dics  of  bursa  nuicosa 

of  olecranon,  45() 
Ricelike  lx)dies  in  subdeltoid 

bursa,  431 
Richter's  hernia,  145 
Rickets,  dcfonnities  in  long 

bones  fmrn,  4S6 
Rol)orfs's    reversed    Colles's 
fracture,  407 


54 

Rochet'rt   operatioii   for   hy- 
pospadias, 293 
Rod,  Trendelenburg's,  544 
Rotation   and  adduction   in   i 
sciatic   and   iliac    dislo-  | 
cation  of  hip.  503 
dislocation   in   lumbar  re- 
gion, 2 
of  elbow,  447  , 

outward,  in  dislocation  of 
hip,  503 
in  obturator  dislocation 
of  hip.  507 
Rotter's       aignioidoproctos' 
toniy  in  stricture  of  rectum 
in  female,  128 
Round   ligament,   hydrocele 
of,  390 
in  female,  hydrocele  of, 

355 
Bhortening  of,  tor  retro- 
deviations  of   uterus, 
378,  379 
soUd  tumors  of,  391 
shoulders,  IS 
Runaround,  480 
Rupture  of  aorta,  28 
of  axillary  vein,  435 
of  bladder.  297 
diagnosis,  298 


symptoms,  297 


of  cyst  of  ovary,  .398 
of  inferior  vena  cava,  28 
of  kidney,  209 

treatment,  210 
ofli|;amentunipatellae.5Rl 
of  liver  and  spleen,  henior- 

rha^  from.  28 
of  muscles  of  anterior  ab- 
dominal wall.  24 
of  plnntaris  musrie.  G02 
of  popliteal  vessels,  5tt( 
of  nuadriceps  tendon.  562 
of  spleen,  41 
of  tcndo  Achillis.  001 

treatment,  m2 
of  lui^tlira.  2(17 

t  perineum,  treatment. 


■ifna 


diagno 


I.26S 


Sacx:ulatei>  bladder,  315 


of  utcnis,  :t64 
treatment.  .'Ui.'j 

of  vagina.  3n(i 
Ruptured    won  nils    of    ab- 

dfuiiinul  o^ans.  27 
Ruth's  extension  nppanitus, 

.i13 


Sacral  cystohygroma,  233 
fibrolipoma,  233 
fistula,  232 
teratoma,  233 


lympha 
of.  53 


Sacrocoxitb,  Z 

rheumatic,  231 

suppurative,  230 
Sacroiliac  joint,   dislocation 

of.  229 
Salpingectomy  for  salinngitis, 

388 
Salpingitis,  383 

catarrhal,  acute,  383 
clironic,  384 
diagnosLs,  385 

differential,  386 
drainage  in,  387 
salpingectomy  for,  388 
symptoms,  385 
treatment,  387 

local,  387 
tuberculous,  386 
Saphenous  ner\'e,  wounds  of, 

603 
opening.  18S 
varix  simulating  femoral 

hernia,  190 
vein,  cavernous  angioma 
in  region  of,  539 

>hangioma  in  region 
of.  539 

varices  of.  539 
Sarcocelc,  241 
Sarcoma,  axillary,  433 
of  aliduininal  wall,  26 
of  adrenals,  220 
of  bladder,  317 
of  clavicle.  412 
of  Fallopian  tubes,  389 
of  femur,  5H2 
of  foot.  1)24.  625 
of  gal  l-bladder.  52 
of  hand  and  fingers,  488 
of  humerus,  4:13 
of  kidnev,  220 
of  leg,  624.  62.5 
of  ovaiy.  390 
of  pelvic  region,  233 
of  region  of  hip  and  thigh. 
Kid 

of  knee-joint.  !ifi2 
trentTnt-nt.  .W3 
i>fsi'!ii.uhi.414 

excision  tor.  415 
of  shaft  of  femur,  539 
of  shoulder  region,  433 
of  testicle,  2.W 
of  lil>iH.  .582 
of  uterus,  375 


Schat 

r; 

Sched 

tioi 

Schin 


n33 

Scisso 

362 

Seolic 
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Scrotum,  contusion  of,  236 
dermoids  of,  237 
elephantiasis  of,  237 
furuncles  of,  237 
lipoma  of,  231 
myoma  of,  237 
tumors  of,  237 
wounds  of,  236 
treatment,  236 
Self-retaining  abdominal  re- 
tractor, 29 
Semimembranous  bursa,  in- 

flanunation  of,  582 
Senile  ky'phosis,  18 
Senn's    method    for   closing 
fecal  fistulas  after  ab- 
dominal section,  30 
of  intestinal  anastomo- 
sis, 65 
of  resection  of  shoulder- 
joint,  438 
Sequestra,  phalangeal,  treat- 
ment, 495 
Sequestrotomy  at  humerus, 
457 
at  lower  end  of  femur,  587 
of  metacarpal  bones,  495 
Serosynovial  effusions  in  dor- 
sal surface  of  fingers  and 
hand,  479 
Serous  cysts  of  ovarv,  395 
inflammation  of  shoulder- 
joint,  427 
Shaffer's  brace  applied,  17 
Shoe,  Sajrre's  clubfoot,  618 
Shortening  round  ligaments 
for  retrode\nations  of  ute- 
rus, 378,  379 
Shoulder,    accidental  bursae 
mucosae  of,  432 
bursae  mucosae  of,  angio- 
ma of,  432 
hygroma  of,  432 
lipoma  of.  432 
nevi  of,  432 
girdle.  406 

region,    injuries    of    large 
^Tssels  of,  433 
ohsification  in  subcuta- 
neous connective  tis- 
sue of,  432 
sarcoma  of,  433 
syphilitic    mjrositis    of, 

4;« 
syphiloma  of,  433 
tumors  of,  432 
treatment,  433 
rheumatic,  432 
round.  18 
Shoulder-joint,  abscess  near, 
431 
•mputation  at,  439 

Wyeth  K  pins  for,  439 
arthritis  deformans  of,  430 

treatment,  431 
cariew  f ungosa  of,  430 
sicca  of,  429 
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Shoulder- joint,  dislocation  of, 
416 
axillar]^,  422 
congenital,  424 
erect,  423 
habitual,  424 
old,  424 

retroglcnoid,  423 
subacromial,  423 
subglenoid,  422 
supraglenoid,  423 
unreduced,  424 
distortion  of,  425 
fibrinous  inflammation  of, 

427 
gonorrheal  arthritis  of,  429 
gunshot  injuries  of,  416 
hemorrhage  of,  416 
inflammation  of,  427 
injuries  of,  416 
neuropathic    arthritis    of, 

431 
resection  of,  435 
after-treatment,  438 
Hueter's  method,  437 
Langenbeck's     method, 

436 
limits,  438 

Senn's  method,  438 
serous    inflammation    of, 

427 
soft  parts  near,  inflanuna- 

tion  of,  431 
suppurative  arthritis,  428 
tuoerculosis  of,  429 
treatment,  430 
Sigmoidoproctostomy,    Rot- 
ter's, in  stricture  of  rectum 
in  female,  128 
Simon's  method  of  reducing 
subcoracoid  dislocation,419 
Sims's  left  lateral  semiprone 
position,  112 
position,  357 
rectal  speculum,  114 
Sinus,  perinephritic,  216 
Skene's  hawk's-bill   scissors, 

362 
Slidinff  hernia,  185 
Smiths  method  of  amputa- 
tion at  knee-joint,  584 
Soft-rubber  two-way  cathe- 
ter for  irrigating  bladder, 
304 
Solar    plexus,    sympathetic, 

contusion  of,  2^ 
Sound,  cupped,  283 

tunnded,  285 
Space,  Braun's,  2a3 
Spasinodic  stricture  of  ure- 
thra, 291 
Spasms,  occupation,  4H4 
Speculum,  Bro^Ti's  urethral, 
296 
Ifatbews's  rectal.  1 14 
rectal,  vtith  electric  light, 
114 


Speculum,  Sims's  rectal,  114 
Spermatic  cord,  diffuse  hy- 
drocele of,  248 
hematocele  of,  237 
hydrocele  of,  248 
treatment,  248 
Spermatocele,  249 
Spermatocystitis,  gonorrheal, 

278 
Sphincter,    vesical,    disturl)- 
ances  of  function  of,  306 
Spina  bifida,  11 
treatment,  12 
ventosa,  479 
Spinal  cord,  18 

compression  of,  19 
from  tuberculous   ca- 
ries of  vertebrae,  21 
from  tumors,  21 
prognosis,  21 
symptoms,  20 
treatment,  21 
concussion  of,  18 
contusion  of,  19 
fibroma  of,  22 
ffunshot  wounds  of,  22 
lipoma  of,  22 
malignant     tumors    of, 

22 
sprain  of,  19 
tumors  of,  treatment,  22 
wounds  of,  22 
Spinal  meningocele,  12 
Spine,    caries    of,    Trevcs's 
operation  for,  10 
lateral  curvature  of,  14 
Spinous  process,  fracture  of,  1 
Spleen,  41 
abscess  of,  4 1 
of  alxlominal  walls  orig- 
inating in,  25 
extirpation  of,  43 
gummas  of,  42 
Kunsliot  injuries  of,  33 
hypertn)pliips  of,  42 
incision  of,  43 
inflammation  of,  41 
malformations  (»f,  42 
movable,  42 
operations  on,  43 
pyemic  Huppuratioii  of,  42 
removal  of,  43 
rupture  of,  4 1 

nemorrhaRff  fnirn,  28 
syphilis  of,  42 
tufjerculoHiM  of,  42 
tumors  of,  42 
Splenectomy,  43 
Splenir  artcr)',   uncurisni  of, 

42 
Splenotoiny,  43 
Splint,  plahter  bri*lg#r  #?lU>w, 
4fn 
Taylor'^.  .7J7 
'lliorrut-*-  hifi.  .7-^ 
Volkrnann  -  !'•<(.  7M 
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Spondylitis  deformans,  18 

tuberculous,  4 
Spondylolisthesis,  535 
Sprains  of  knee-joint,  548 

of  spinal  cord,  19 
Spreaaing  phagedena,  treat- 
ment, 262 
Ssabanejeflf's  method  of  am- 
putation of  femur,  585 
Staff,  grooved,  and  prostatic 
depressor,  339 
Syme's,  287 
Wheelhouse's,  270 
Sternal  end  of  clavicle,  dis- 
location of,  409 
Stillicidium  urinae,  307 
Stimson's  method  of  reduc- 
ing   dislocation    of 
hip,  504 
subcoracoid     disloca- 
tion, 421 
Stomach,  58 
carcinoma  of,  80 
dia^asis,  81 
radical  operation  for,  in- 
dications, 82 
symptoms,  81 
fistula  of,  68 
gunshot  injuries  of,  58 

treatment,  68 
hemorrhage  from,  95 
hour-glass  contraction  of, 

treatment,  95 
injuries  of,  58 
from  foreign  bodies,  59 
treatment,  59 
lymphatics  of,  80 
operations  on,  82 
ulcer  of,  perforating,  40 
Stone  in  bladder,  319.     See 
also  Bladder,  stone  in. 
in  kidney,  211.     See  also 

Xephrolith  iasis. 
in   uret<^r,   327.     See   also 

Ureteral  calculus. 

searcher,  Thompson's,  321 

Strangulated  hernia,  152.  See 

also  Ifemia,  stramjulated. 

imibilic  hernia,  200 

Strangulation     of     intestine, 

/3 
Streptococcus     infection     of 
utenLs,  368 
metritis,  368 
ixritonitis,  368 
Stretdiing  of  sciatic  nerve, 

547 
Stricture  of  intestine,  74 
of  nH'tuin,  127 

Bacon's    operation    for, 

1'2<S 
cicatricial.  127 
congenital.  127 
in  female,  Rotter's  sig- 
nioidoproctostomy  in, 
128 
treatment,  127 


Stricture  of  urethra,  283 
choice  of  operation  for, 

288 
cystitis  after,  283 
diagnosis,  283 
external       urethrotomy 

for,  287 
internal       urethrotomy 

for,  285 
perineal  section  for,  270 
spasmodic,  291 
Syme's  operation  for,  287 
tight,  treatment  of,  285 
traumatic,  276 
treatment,  284 
by  gradual  dilatation, 
284 
urethrectomy  for,  285 
Subacromial  dislocation,  408 

of  shoulder-joint,  423 
Subastragaloid     dislocation, 
597 
compound,  599 
Subclavian    artery,    hemor- 
rhage from,  433 
injuries  of,  433 
Subcoracoid  dislocation,  417 
diagnosis  of,  4  IS 
reduction  of,  418 

Kocher's  method,  419 
Mothe's  method,  418 
Schinzinger's  method, 

419 
Simon's  method,  419 
Stimson's  method,  421 
Subcutaneous       esophagus, 

formation  of,  84 
Subdeltoid     bursa,     ricelike 
bodies  in,  431 
bursitis,  431 
Subfascial  phlegmon  of  foot, 

607 
Subglenoid     dislocation     of 

shoulder-joint,  422 
Subluxation    of    radius    for- 
ward, 448 
Subperitoneal     lipoma     and 
epiplocele,   differentiation, 
2() 
SubspinoiLS     dislocation     of 

hip,  509 
Supernumerary      metatarsal 
bones,  625 
testicle,  249 
toes,  625 
Suppuration  of  knee-joint,567 
treatment,  569 
of  pelvic  bcmes,  231 
primary  extra-articular,  at 

elbow,  455 
pyemic,  of  spleen,  42 
Supra-acromial     dislocation, 

407 
Supracondylar     amputation 
of  femur.  585 
fracture,  4.50 
process,  457 


Supracotyloid  dislocation  of 

hip,  509 
Supraglenoid   dislocation   of 

shoulder-joint,  423 
Supramalleolar    fracture    of 

tibia  and  fibula,  591 
Suprapubic     aspiration     for 
prostatic     nypertrophy, 
337 
cystotomy    for    prostatic 

hypertrophy,  337 
drain,  Bangs's,  305 
drainage  for  cystitis,  305 
of    bladder,    Dawbam's 
apparatus  for,  323 
lithotomy,  323 
prostatectomy    for    pros- 
tatic hypertrophy,  338 
Supravaginal    hysterectomy 
for    adenomyoma    of 
uterus,  370 
for   fibroma   of   uterus, 

370 
for  fibromyoma  of  uter- 
us, 370 
for  myoma   of    uterus, 
370 
Surgical  hernia,  144 
Suspension  of  uterus  to  ab- 
dominal wall  for  retroile- 
viation,  380 
Suture,  figure-of-8  removable 
layer,  110 
Fowler's,  62 
Gelly's,  62 

Hopkins's,  for  acromio- 
clavicular dislocation, 
408 
in  fracture  of  patella,  558 
knots  all  inside,  62,  6:3,  64 
Leml)ert's,  61 
materials  for  hernia  opem- 

tions,  183 
of  intestine,  60 
of  musculospiral  nerve,  458 
of  nerves  at  l)end  of  elbow, 

458 
of     quadriceps      extensor 

femoris  tendon,  56^3 
of  the  Four  Masters,  60 
Wolfler's.  6.3, 
SweUing,  white,  568 
Syme's  amputation  of  foot, 
642 
operation  for  stricture  of 

urethra,  287 
staff,  287 
Symmetric  gangrene,  486 
Sympathetic     solar     plexus, 

contusion  of,  28 
Symptomatic  peritonitis,  35 
Syncytioma  malignmn,  376 
Syn(factylisni,  489 

Didot^s  operation  for,  489 
Fowler's  operation  for.  490 
treatment,  489 
Zeller's  operation  for,  489 
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Synostosis,  10 

Synovectomy  in  tuberculous 

arthritis  of  knee-joint,  570 

Synovial     polyarthritis      of 

knee-joint,  566 
Synovitis,    acute,    of    knee- 
joint,  564 
treatment,  564 
chronic,     of      knee-joint, 

treatment,  565 
intermittent,  of  knee-joint, 

564 
papillary,    of    knee-joint, 

565 
rheumatic,   of  knee-joint, 

564 
serous,  of  knee-joint,  564 
suppurative,     of      elbow, 

treatment,  456 
tuberculous,  of  wrist-joint, 
476 
Syphilis  of  knee-joint,  567 
of  metacarpal  and  phalan- 
geal bones,  479 
of  spleen,  42 
Syphilitic  affections  of  hand 
and  fingers,  486 
bubo,  260,  539 
condyloma  of  foot,  624 
dactylitis,  486 
epididymitis,  241 
inflammation    of      elbow, 

455 
myositis  of  shoulder  region, 

4;i3 
onychia,  486 
orchitis,  241 
diagnosis,  242 
prognosis,  242 
treatment,  242 
rhagades,  486 
ulcer  of  leg,  624 
Syphiloma  of  leg,  624 
of  shoulder  region,  433 
of  tibia,  625 
Syringe,  Keyes's,  275 

urethral.  274 
Syringomyelia,  12,  20 


Tait's*    operation    for   com- 
plete laceration  of  peri- 
neum, 343 
ovariotomy  trocar,  399 
Talipes  calcaneus,  615 
treatment,  616 
Volkmann's     apparatus 
for,  616 
equinovarus,  616 
equinas.  613 
Savre\s    apparatus    for, 

614 
tenotomy  of  tendo  Achil- 

lis  for,  614 
treatment,  614 
valgus,  618.     See  also  Flat- 
foot. 


Talipes  varus,  acquired,  616 
congenital,  616 

Phelps's  operation  for, 

617 
treatment,  617 
resection  of  tarsal  bones 
in,  633 
Talma's  operation  for  ascites 
from  cirrhosis  of  liver,  45 
peritoneal  anastomosis,  58 
Tarsal  bones,  dislocation  of, 
600 
resection  of,   in   talipes 
vanis  and  talipes  val- 
gus, 633 
joints,  free  bodies  in,  625 
Tarsectomy,  633 

Ogston's  method,  634 
Tarsus,  osteoplastic  resection 
of,   by   Wladimiroff-Mi- 
kulicz  method,  641 
resection  of,  634 
Taxis,  150 

Taylor's    brace    for    Pott's 
disease,  8 
long  traction  splint,  527 
Teale  s  amputation  of  leg  by 
rectangular  flaps,  627 
gorget,  2S7 
Tenaculum  forceps,  double, 

370,  371 
Tendo  Achillis,   rupture  of, 
601 
treatment,  602 
tenotomy  of,  for  talipes 
equinus,  614 
Tendoplastjr,  474 
Tendovaginitis  crepitans  of 

thumb,  479 
Tenotomy  in  contracture  of 
knee-joint,  573 
of  tendo  Achillis  for  talipes 
equinus,  614 
Teratoma,  sacral,  233 
Test,  Hegar's,  for  differenti- 
ating uterine  and  ovarian 
tumors,  397 
line,  Nola ton's.  501 
movement  of  Hueter,  413 
Testicle,  237 

abnonnalities  of,  249 
absence  of,  249 
adenoma  of,  253 
adenasarcoma  of,  253 
and  epididymis,   tubercu- 
losis of,  242.     Sec  also 
Tuhercuhms  of  epuiuiy- 
mw  ami  testicle. 
atrophy  of.  239,  250 
carcinoma  of,  253 
contusions  of,  237 
cystic  disease  of,  2.'>3 
cvstosarcoma  of,  25.3 
(fosccnt  of.  l.'VS,  1,59 
ectopic,  249 

Hahn's  operation  for.250 
treatment,  249 


Testicle,    enchondroma    of, 
253 
extirpation  of,  254 
fibroma  of,  253 
fungus  of,  238,  253 

treatment,  236 
gangrene  of,  239 
gimshot  injuries  of,  237 
hypertrophy  of,  250 
inflammation  of,  238.     See 

also  Orchitis. 
malignant  disease  of,  254 
malposition  of,  249 
misplaced,  249 
myxosarcoma  of,  253 
sarcoma  of,  253 
supernumerary,  249 
tumors  of,  25.3 
wounds  of,  237 
Thigh,  amputation  of,  587. 
See  also  Amputation  of 
thigh. 
flexion  of,  in  dislocation  of 
hip,  503 
in  obturator  dislocation 
of  hip,  507 
hydatid  tumors  of,  539 
lower  half,  region  of,  548 
upper  portion  of,  535 

tumors  and  lymphatic 
glandular  swellings 
m,  538 
Thomas's  hip  splint,  528 
Thompson's  di^'ulsor,  266 

stone  seareher,  321 
Thrombophlebitis   after  ab- 
dominal section,  31 
Thrush  of  vulva,  354 
Thumb,        carpometacarpal 
joint  of,  dislocations  of. 
472 
proximal  phalanx  of,  di.s- 

location  of,  472 
tendovaginitis  crepitans  of, 
479 
Thyroid  dislocations  of  hip, 

505 
Tibia,  abscess  of,  583,  60S 
articular  surface  of,   |x)s- 
terior   portion,    fracture 
cif .  592 
dislocation   of,   backward, 

lateral,  552 
echin<)C(M'c\is  cvsts  of,  .'Vs.i 
exostoses  of,  (VJ.') 
fractun^  of,  r>VA) 

su|>rainann)lar,  .'i[)\ 
ost(H)ina  of.  (>'J'» 
ostooinyolitis  <»f,  (iOS 
siin'oina  of.  rvS'J 
s\i>lnloma  of.  (VJ.') 
Tibial  artcn',  anterior.  lip:a- 
tioii  in  continuity,  <'>()3 
|x>stcrior  ligation  in  con- 
tiiniitv.  (VM 
ncr\*e,  injuries  of,  003 
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Tibialis  posticus,  tendon  of, 

dislocation  of,  602 

sheath  of,  dropsy  of,  602 

sheaths  of,  hemorrhage 

into,  602 

Tiling's  incision  for  resection 

of  hip-joint,  540 
Toe,  great,  exostosis  of,  625 
Toe-nail,  ingrowing,  605 
Toes,  absence  of,  congenital, 
622 
amputation  of,  642 
dislocation  of,  traumatic, 

600 
resection  of,  634 
supernumerary,  625 
webbed,  625 
Trachelorrhaphy  for  lacera- 
tions of  cervix  uteri,  361 
Traction    in    dislocation    of 
hip,  503 
in  obturator  dislocation  of 
hip,  507 
Transcondylar     amputation 

of  femur,  585 
Transverse    processes,    frac- 
ture of,  1 
Traumatic  dislocation  of  hip- 
joint,  499 
of  knee-joint,  551 
of  toes,  600 
hemorrhage  in  sheaths  of 
extensor      tendons      at 
back  of  i*Tist,  478 
hysteria,  19 
inflammation     of     pelvic 

bones,  231 
lumbago,  19 
lumbar  hernia,  203 
stricture  of  urethra,  276 
urethritis,  treatment,  272 
ventral  heniia,  201 
treatment,  202 
Trendelenburg's      operation 
for  exstrophy  of  blad- 
der, 313 
for  flat-foot,  622 
position,  365 
rod,  544 
Treves 's  operation  for  caries 

of  spine,  10 
Triangle,  Hesselbach's,  166 
Lesshaft's.  204 
Petit's,  203 
Trigger  finger,  48.3 
treatment,  484 
Trocar,  curved,  for  suprapu- 
bic pimcture  of  bladaer, 
311 
Tait's  ovariotomy,  399 
Trochanter   major,    fracture 

of,  511 
Truss  after  operation  for  in- 
guinal hernia,  184 
hinged  cup,  174 
in    treatment    of    femoral 
heniia,  190 


Truss  in  treatment  of   irre- 
ducible bubonocele, 
175 
inguinal  hernia,  174 
scrotal  hernia,  174 
of  reducible  inguinal  her- 
nia   associated 
with    reducible 
femoral  hernia, 
173 
in    adult    males, 

171 
in  childhood,  170 
in  females,  173 
inguinal,  170 
adjusting  of,  in  infants, 

170 
measuring  for,  170 
scrotal,  for  scrotal  hernia, 

171 
umbilic,  198 
Tubal  abortion,  403 
pregnancy,  401 
imruptured,  403 
Tubercle,  anatomic,  486 

gonorrheal,  241 
Tuberculosis  of  elbow,  treat- 
ment, 460 
of  epididymis  and  testicle, 
242 
diagnosis,  243 
etiology,  242 
symptoms,  243 
treatment,  244 
of  hip-joint,  515.     See  also 

Hip-joint  disease. 
of  kidney,  214 
diagnosis,  215 
symptoms,  214 
treatment,  215 
of  ovary,  392 
of  shoulder-joint,  429 

treatment,  430 
of  spleen,  42 
of  urethra,  296 

treatment,  297 
of  vulva,  350 
treatment,  351 
Tulxirculous     arthritis        of 
ankle-joint,  009 
of  knee-joint,  567 
clinical  course,  568 
prognosis,  568 
treatment,  570 
bursitis  of  wrist,  488 
caries   of   vertebrae,  com- 
pression  of  spinal  cord 
from, 21 
cholangitis,  50 
cystitis,  300 
disease    of       ankle-joint, 

treatment,  611 
infection  of  iliac  glands  in 

hip-joint  disease,  522 
inflammation  of  lx)nes  and 
joints     of     metatarsiLs, 
012 


Tuberculous  inflammation  of 
knee-joint,      treatment, 
539 
lympliadenitis,  560 
lymphoma,  539 
oophoritis,  treatment,  393 
osteo-arthritis    of    elbow, 
455 
of  wrist- joint,  477 
osteomyehtis  of  metacai^ 
pal    and    phalangeal 
Dones,  479 
of  wrist- joint,  476 
peritonitis,  35 
prostatitis,  332 
salpingitis,  386 
spondylitis,  4 

synovitis  of  wrist-joint,  476 
ulceration  of  anus  and  rec- 
tum, 126 
Tubo-ovarian  cysts,  394 

pregnancy,  401 
Tubular  hemorrhage,  20 
Tumor  albus  coxae,  519 
Tunica  vaginalis,  160 

eversion  of,  for  radical 
cure  of  hvdrocele,  247 
fibroma  of,*253 
free  bodies  in,  248 
hematocele  of,  237 
myoma  of,  253 
Tunneled  catheter,  287 

soimd,  285 
Typhoid  ulceration,  hemor- 
rnage  from,  95 


Ulcer,    dvsenteric,    of   rec- 
tum, 126 
folliiicbir,   of    rectum   and 

anus,  12() 
of  anus,  12() 
of  duodenum,  perforating, 

41 
of  foot,  periorating,  606 
of   gall-bladder   and   hile- 

duct.s.  50 
of  leg.  m\ 

syphilitic,  624 

varicose,  (>(X) 
of  rectum,  126 

and  anus,  follicular,  126 
tulKTculous,  126 

dysenteric,  126 

treatment,  127 
of     stomach,    jxjrf orating, 

40 
perforating,  of  duodenum, 
41 

of  foot,  606 

of  stomach,  40 
fijT)hilitir,  of  leg,  624 
tuberculous,  of  anus  and 

rectum,  126 
tv])hoid,  hemorrhage  from, 

varicose,  of  leg,  606 
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Ilcerative  peritonitis,  35 
processes  of  intestinal  ca- 
nal, 95 
Ulna,  coronoid    process    of, 
fracture  of,  454 
fracture  of,  454 
shaft  of,  fracture  of,  465 
styloid  process  of,  fracture 
of,  466 
Ulnar  artery,  injuries  of,  475 
ligation  of,  476 
ner\-e,  injuries  of,  485 
m^Tcoma  of,  456 
Umbilic  cicatrix,  27 
myxoma  of,  27 
papilloma  of,  27 
Kranuloma,  27 
hernia,  195.    See  also  Her- 
nia ^  umbilic. 
strangulated,  200 
trasL?,  198 

vein,  phlebitis  of,  in  new- 
bom,  26 
Upper  extremity,  406 

entire,    amputation    of, 
440 
Belter's  method,  440 
I'rachal  fistula,  27 
Urachas,  cysts  of,  27 

patent,  314 
Ureter,  carcinoma  of,  319 
lateral  implantation,  Van 

Hook's  method,  329 
stone    in.   327.     See   also 
Crtifral  calculus. 
Ureteral  calculas,  327 
diagnosis,  328 
eeneral  effects,  327 
local  effects,  3*28 
sjTiiptoms,  328 
treatment,  328 
ureterotomy  for,  329 
Uretenjrectal      anastomosis, 

313 
I'reterotomy  for  ureteral  cal- 
culus. 32J) 
Ureterovaginal  fistula,  357 
Urethra.  2.55 
calculas  in,  326 
carcinoma  of,  295 
treatment,  296 
congenital   deformities  of, 

•291 
diverticula  of,  295 
foreign  hollies  in,  265 
diagnosis,  266 
incision  for,  266 
s\nnptoms,  266 
treatment,  266 
injuries  of,  2(>5 
poK-pi  of,  296 
resection  of,  for  stricture 

of  urethra.  285 
rupture  of,  267 
at  perineum,  treatment. 

2()0 
diagnosis,  268 


Urethra,  rupture  of,  mechan- 
ism of,  267 

perineal  section  for,  269 

situation,  268 
spasmodic  stricture  of,  291 
stricture  of,  283 

choice  of  operation  for, 
288 

cystitis  after,  283 

<uagnosis,  283 

external      urethrotomy 
for,  287 

internal       urethrotomy 
for,  285 

perineal  section  for,  270 

spasmodic,  291 

Syme's    operation    for, 
287 

tight,  treatment  of,  285 

traumatic,  276 

treatment,  284 
by  gradual  dilatation, 
284 

urethrectomy  for,  285 
tuberculosis  of,  296 

treatment,  297 
tumors  of,  295 
vegetations  of,  296 
Urethral  calculus,  265,  326 
caruncle,  354 
forceps,  Hunter's,  266 
incision  for  foreign  bodies 

in  uretlira,  266 
nozzle,  Chetwood's,  274 
polypi,  263 

treatment,  264 
speculum.  Brown's,  296 
syringe,  274 
Urethrectomv  for  stricture  of 

urethra,  285 
Urethritis,  acute,  272 
chronic,  '2S0 

anterior,  2S1 

diapjnosis  of.  282 

posterior,  2S1 

svmptonis  of,  2S1 

treatment  of.  2S2 
eczema  tons,  272 
gonorrlieal,  273.     SiHj  also 

Gonorrhea. 
gouty,  272 
granulating.  2S2 
hor]M^tic.  272 
papilloniatoiis,  2S2 
traumatic,    tn^atnient    of, 


272 


TVetlironietor.  Otis's.  2>n4 
Urethroscope,     cold      lamj). 

2<)() 
I^rethroscopy,  21)0 

method     of    examination. 
2«M) 
I'rcthn>tome,  Maisonneuve's, 
2Sii 

(^tis'^.  iNl'. 
Urethrotonjv.    external,    for 

stricture  of  urethra,  2s7 


Urethrotomy,     internal,    for 
stricture  of  urethra,  285 
perineal,    after-treatment, 
271 
Urethrovaginal  fistula,  357 
Urinarv  cachexia,  214 

calculus,  extra-vesical,  326 
fistula,  216 

conununicating  with  va- 
gina, 357 
infiltration  and  its  conse- 
quences, 268 
Urine,  incontinence  of,  305 
nocturnal,  306 
treatment,  306 
retention  of.  306 
Uterine  curcts,  368 
pregnancy  concurrent  with 
ectopic  pregnancy,  405 
voLsella,  361 
Uterus,  360 

adenoma  of,  372 
mlenoinyoma  of.  369 
myomectomy  for,  370 
panhysterectomy       for, 

371 
supravaginal  hysterecto- 
my for,  370 
carcinoma  of,  372,  373 
treatment,  373 
palliative,  373 
radical,  373 
vji^inal       hvsterectomv 
for,  374 
Ciittle-honi  wounds  of,  366 
displacement  of,  376 
eaust\s,  ,377 
treatment.  37S 
fibroma  of,  3()9 

myomectomy  for.  370 
panhysterectomy        for, 

371 
supravaginal     hysterec- 
tomy for,  370 
fihromyoma  of.  'M\\) 
myomeetomy  for.  370 
panhvsteriTtomv    for. 
371 
s\i])ravajrinnl      hy<t«Tee- 
tomy  for.  370 
foreign  l)0(lie<  in.  'M\{\ 
mmsliot  wtuiiiils  of".  3i)<> 
indirect  tix.-itioii  u\,  for  re- 

trO(le\  iatinns,  3M) 
inversion  of.  lisj 
tre.'itinriit .  \\<^ 
myomM  of.  '.WA 

my»)in('ctoniv  for.  .'^70 
panhvstcrei'toniv    for, 
371 
s\i])ra\  Mirinal      liv>;tenH*- 
tomv  for.  370 
polv]>oi(l  growths  of.  372 
j)n)l.'ip^<'  of.  3s  1 
treatment.  \\S\ 
suriiical.  3^2 
ret roileviat ions  of.  376 
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Uterus,    retrodeviations   of, 
Alexander's  operation 
for,  378 
Fowler's  operation   for, 

380 
indirect  fixation  for,  380 
shortening    round    liga- 
ments for,  378,  379 
suspension  of  uterus  to 
abdominal    wall    for, 
380 
treatment,  378 

operative,  378 
ventral  fixation  for,  379 
Wvlie-Mann     operation 
for,  379 
rupture  of,  364 

treatment,  365 
sarcoma  of,  375 

treatment,  375 
strei)tococcus  infection  of, 

368 
suspension  of,  to  abdom- 
inal   wall,    for    retrode- 
viations, 380 
tumors  of,  369 
wounds  of,  365 


Vagina,  356 

carcinoma  of,  360 

cvsts  of.  360 

fibroma  of,  360 

fistulas        communicating 
with,  356 
treatment,  357 

injuries  of,  356 

myoma  of,  360 

rupture  of,  356 

sarcoma  of,  360 

urinar\'   fistula   communi- 
cating with,  357 

wounds  of,  356 
Vaginal  hernia.  205 

hyst<'rectoniv     for     carci- 
noma of  \iterus,  374 

process  of  peritoneum,  159 

retractor,  362 
Vaginitis,  359 

gonorrheal,  359 
Valentine's   irrigating   appa- 
ratus, 274 
Van  Huron's  linear  cauteriza- 
tion in  prolapse  of  rectum, 

120 
Van  Hof)k's  method  of  hiteral 

implantation  of  ureter,  329 
Varix.   aneurismal,  of  broad 
ligament.  392 

intenmiscular,  of  foot,  624 
of  leg.  ()24 

of  saphenous  vein,  539 

of  vulva,  355 

subrutaiuH)Us,  of  foot,  624 
of    lejj.  ti24 
Varicoe<'le,  250 

diiignosis,  251 


Varicocele,  etiolo«r,  250 
Keyes's  needle  for,  251 

operation  for,  251 
ligation  by  open  incision 

for,  253 
Lister's  operation  for,  253 
of  broad  ligament,  391 
open     suprascrotal    oper- 
ation  with   excision   of 
plexus  of  veins  for,  253 
Reverdin's  needle  for,  251 
symptoms,  251 
treatment,  251 
Varicose  ulcer  of  leg,  606 
Vas  deferens,  deficiency  of, 

249 
Vein,    axillary,    rupture   of, 
435 
femoral,  woimds  of,  538 
saphenous,  lymphangioma  ' 
in  region  of,  539 
varices  of,  539 
umbilic,    phlebitis    of,    in 
new-lx)m,  26 
Velpeau  bandage,  426 
Vena  cava,  inferior,  rupture 

of,  28 
Venereal  warts,  257 
diagnosis,  257 
of  vulva,  354,  356 
treatment,  257 
Ventral  fixation  for  retrode- 
viations of  uterus,  379 
hernia,  201 

after  abdominal  section, 

31 
traumatic,  201 

treatment  of,  202 
treatment,  201 
Ventroinguinal  heniia,  166 
Verruca  vulgaris,  487 
Vertebrae,  caries  of.  tubercu- 
lous,    compression      of 
s])ii\al  cord  from,  21 
dorsjil,  arches  of,  fracture 
of,  1 
dislocations  of,  1 
fractures  of,  1 

treatment,  2 
Pott's  disease  of,  4 
surgery-  of,  1 
lumbar,  arches  of,  fracture 
of,  1 
dislocations  of.  1 
fractures  of,  1 
treatment,  2 
Pott's  disejise  of,  4 
surgery  of,  1 
tuberc\ilous  caries  of,  com- 
pression  of  spinal  cord 
from,  21 
Vertebral  cohnnn,  rarefying 

osteitis  of.  3 
Vertical  incision  in  appendi- 
citis. 109 
Vesical  calculi,  319.  See  also 
Bladder,  stone  in. 


Vesical  drainage  for  cystitis, 
305 

sphincter,  disturbances  of 
function  of,  306 
Vesico-uterine  fistula,  357 
Vesicovaginal  fistula,  357 
Vesiculitis,  gonorrheal,  278 

treatment,  280 
Vicious  circle,  93 
Vogt's  incision  in  excision  of 

astragalus,  632 
Volkmann's    apparatus    for 
talipes  calcaneus,  616 

dressing  block,  255 

leg  splint,  594 

operation    for    hydrocele, 
247 

railroad  splint,  513 

wedge-shaped  seat,  17 
Volsella,  uterine,  361 
Volvulus,  74 
Vulva,  349 

aphtha  of,  354 

atrophy  of,  353 

carcmoma  of,  355 

chancre  of,  hard,  352 
soft,  351 

chancroid  of,  351 

condyloma  of,  356 

contusions  of,  349 

cysts  of,  356 

diphtheria  of,  351 

eczema  of,  353 

elephantiasis  of,  352 

er>'sipelas  of,  351 

er>'thema  of,  353 

fibroma  of,  355 

folliculitis  of,  353 

hard  chancre  of,  352 

hematoma  of,  355 

herpes  progenitalis  of,  354 

intertrigo  of,  353 

kraurosis  of,  353 

lipoma  of,  355 

noma  of,  351 

papillarv  growths  of,  354 

l^hlebitisof.  355 

polypi  of.  355 

pruritus  of,  .354 

sarcoma  of,  355 

soft  chancre  of,  351 

thrush  of.  354 

tuberculosis  of.  350 
treatment,  .351 

varices  of.  3.5.5 

venereal  warts  of,  354,  356 

wounds  of,  350 
Vulvitis,  350 

gonorrheal.  3.i0 
Vulvovaginal  gland,  carcino- 
ma of,  355 


Warts  of  feet.  623 

of  hand  and  fingers.  4*n7 
venereal,  2.57 
diagnosis,  257 
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Warts,  venereal,    of  \iilva, 
354,356 
treatment,  257 

Webl)ed    fingers,    489.    See 
also  Syndactylism. 
toes,  625 

Welder's  knife,  270 

Wheelhoiwe's  staff,  270 

White  swelling,  568 

Whitehead's  operation  for 
internal  hemorrhoids,  140  ' 

WTiitlow,  478,  480 

Whitman's  pLate  in  fiat-foot, 
620 

Winslow,  foramen  of,  hernia 
through,  -206 

Witzel's  method  of  gastros- 
tomy. 83 

Wladimiroff-Mikulicz  osteo- 
plastic resection  of  tarsus, 
641 

Wolff's  method  of  treatment 
of  genu  valgum,  579 


Wslfler's  suture,  63 
Wounds,  gunshot.     See  Gun- 
shot injuries. 
Wrist,  463 
extensor  tendons  at  back 
of,     traumatic     hemor- 
rhage in  sheaths  of,  478 
tuberculous  bursitb  of,  488 
Wrist-drop,  484 
Wrist-joint,  contractures  of, 
477 
gunshot  injuries  of,  476 
inflammatory  affections  of, 

476 
resection  of,  492 
after-treatment,  494 
by    single    longitudinal 

dorsal  incision,  493 
complete,  492 
Lister's  method,  492 
partial,  492 
tul)erculous  osteoarthritis 
of,  477 


Wrist- joint,  tuberculous  os- 
teomvelitis  of,  476 
svnovitls  of,  476 
Wyeth's   method   of   blood- 
less amputation  at  hip- 
joint,  544 
pins  for  amputation  at  hip- 
joint,  546 
at  shoulder-joint,  439 
Wy  lie-Mann    operation     for 
retrodeviations  of  uterus, 
379 


Young's  incision,  339 
prostatic  tractor,  340 


Zeller's  operation  for  syn- 
dactylism, 489 
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Abbe's  intracranial  neurec- 
tomy, i.  541 
met  hod  of  treating  esoph- 
ageal stricture,  i.  623 
Abdomen,  manv-tailed  ban- 

dage  for,  i.  401 
Abdominal    aorta,    ligation 
of,  ii.  234 
binder,  i.  398 
cavity,  ii.  27-33 
nephrectomy,  ii.  225 
organs,  contusions  of,  ii. 
27 
ruptured  wounds  of,  ii. 
27 
region,  ii.  24 
retractor,  ii.  29 
ring,  ii.  164,  165 
section,  ii.  29-31 

for  intestinal  obstruc- 
tion, ii.  78 
walls,  diseases  of,  ii.  24-26 
suspension     of    uterus 
to,  for  retroversion, 
ii.  380 
Abduction  of  foot,  ii.  591 
Abortion,  tubal,  ii.  403 
Abrasions  of  skin,  i.  67 
Abscess,  i.  11 
alveolar,  i.  527 
bone,  i.  141 
cerebellar,  i.  462 
cerebral,  i.  462 
cold.  i.  11,  141,  152 
cortical,  acute  traumatic, 

i.  4.56 
hepatic,    ameba   coli    in, 

I.  278 
idiopathic,  ii.  26 
in  scar  tissue,  i.  68 
metastatic,    of   gums,    i. 

527 
migrating,  ii.  4 

iliopsoas,  ii.  25 
near  snoulder- joint,  ii.  431 
of  abdominal  walls,  ii.  25 
of  brain,  i.  460,  586 
of  chest,  i.  673 
of  femur,  ii.  583 
of  knee-joint,  ii.  567 
of  lateral  cervical  region, 

i.  627 
of  liver,  ii.  34,  43 
of  lumbar  fossa,  ii.  215 
of  lung.  i.  681 
sputum  in,  i.  274 


Abscess  of  scrotum,  ii.  236 

of  spleen,  ii.  41 

of  tibia,  ii.  583,  608 

of  tongue,  i.  548 

opening  of,  i.  327 

paratyphlitic,  ii.  Ill 

para-urethral,  ii.  265 

pelvic,  of  broad  ligament, 
ii.  389 

perianal,  from  foreign 
bodies,  ii.  112 

perinephritic,  ii.  215 

perirectal,  from  foreign 
bodies,  ii.  112 

psoas,  ii.  4 

retropharyngeal,  i.  646 

stitch,  i.  57 

subpectoral,  i.  654 

subperichondrial,  of  nose, 
i.  509 

subperiosteal,  of  gums, 
i.  527 

subphrenic,  i.  676 
Absence  of  bladder,  ii.  312 

of  kidney,  ii.  217 

of  testicle,  ii.  249 

of  toes,  congenital,  ii.  622 

Absorbent  cotton,  i.  63 

Acetabulum,    crushing    of, 

and  forcing  of  head  of 

femur  in  lesser  pelvis, 

ii.  511 

inflammatory       involve- 
ment  of,    in   hip-joint 
disease,  ii.  520 
Achilles  tendon,  rupture  of, 

ii.  601 
Acid,  boric,  i.  62 

carbolic,  i.  60 

hydrochloric,  presence  of, 
in  gastric  contents,  i. 
275 

lactic,  in  gastric  contents, 
i.  275 

osmic,  in  facial  neural- 
gia, i.  544 

salicylic,  i.  61 
Acidity  of  gastric  contents, 

testfor,  i:  275,  276 
Acne  pustulosa,  i.  475 

rosacea,  i.  500 
Acromion,  fracture  of,  ii.  412 
Actinomycosis,  i.  209 

diagnosis,  i.  143,  212 

fluid  obtained  in,  i.  278 

of  abdominal  region,  i.  21 1 
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Actinomycosis  of   bones,  i. 
143 

of  region  of  head,  i.  211 

of  skin,  i.  212 

of  thoracic  region,  i.  211 

renal,  urine  in,  i.  270 
Adams's  saw,  i.  363 
Adenocarcinoma  of  ovary, 

ii.  396 
Adenoids,  i.  574 
Adenoma,  i.  231 

of  breast,  i.  657 

of  jaw,  i.  532 

of  kidnev,  ii.  220 

of  larynx,  i.  606 

of  lips,  i.  477 

of  liver,  i.  232 

of  parotid  gland,  i.  591 

of    submaxillarv     gland, 
i.  591 

of  sweat-glands,  i.  477 

of  testicle,  ii.  253 

of  thyroid  gland,  i.   232, 
6li 

of  uterus,  ii.  372 
Adenomyoma  of  uterus,  ii. 

369 
Adenopathy  in   syphilis,  i. 

195 
Adenosarcoma,  i.  230 

of  hrejist,  i.  658 

of  parotid  gland,  i.  591 

of    submaxillarv     gland, 
i.  591 

of  testicle,  ii.  253 
Adhesive  inflammation,  i.  8 

plaster,  i.  402 
Acirenalin    in    hemorrhage, 

i.  343 
Adrenals,  sarcoma  of,  ii.  220 
Adventitious  bursae,  i.  240 
Agar,  i.  21 

Air,   aspiration    into   veins, 
i.  98 

eml>oIism  from  injuries  to 
veins,  i.  343 

liquid,    as    anesthetic,    i. 
306 
Air-passages,  foreign  bodies 
in,  treatment,  i.  596 

wounds  of.  i.  504 
Albumin  in  urine,  i.  260 
Albuminonieter,  i.  261 
Alexander's    operation    for 

retroversion  of  uterus,  ii. 

378 
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Alligator  forcepe,  i.  620,  u. 

267 
Allingham'H    treatment    of 
prolapse  of  rectum,  ii.  120 
AIub's  ether  inhaler,  i.  292 

fixation  apparatus^  ii.  503 
Alopecia,  sypnilitic,  i.  198 
Aluminum,  acetate  of,  i.  61 
Alveolar  process,  carcinoma 
of,  i.  533 
fractures  of,  i.  519 
resection  of,  i.  534 
sarcoma  of,  i.  533 
subperiost'eal  cyst    of, 
i.  532 
Amputation,  i.  376-381 
Berger's,  of  entire  upper 

extremity,  ii.  440 
interilio  -  abaominal,     at 

hip-joint,  ii.  547 
metatarsal,  ii.  635-640 
of  arm,  ii.  461 

neuromas  after,  ii.  463 
of  cervix  uteri,  ii.  363 
of  elbow,  ii.  462 
of  entire  upper  extremity, 

ii.  440 
of  femur,  ii.  585 
of  fingers,  ii.  474,  497 
of  foot,  ii.  642 
of  forearm,  ii.  496 
of  hand,  ii.  495 
of  hip,  ii.  544-547 
of  knee-joint,  ii.  584,  585 
of  leg,  ii.  626 
of  penis  for  carcinoma,  ii. 

264 
of  rectum  for  prolapse,  ii. 

123 
of  shoulder- joint,  ii.  439 
of  thigh,  ii.  587-590 

for  contracture  of  knee- 
joint,  ii.  576 
of  toes,  ii.  642 
Anastomosis,  aneurism  bv, 
i.  96 
of  tongue,  i.  555 
intestinal,  end-to-end,    i. 
62 
Horsley's    method,    ii. 

65,70 
in    intestinal    obstruc- 
tion, ii.  79 
lateral,  ii.  65 
Senn's  method,  ii.  65 
nerve,  in   intractable   fa- 
cial paralysis,  i.  626 
peritoneal,  ii.  58 
ureterorectal,  ii.  313 
Anatomic  forcej>s,  i.  310 

tubercle,  i.  82 
Anemia,   influence  on   sur- 
gical prognosis,  i.  253 
Aneson  anesthesia,  i.  306 
Anesthesia,  i.  288 

after  nerve  injury,  i.  117 
asphyxia  in,  i.  303 


Anesthesia,    chloroform,    i. 
297 
method  of,  i.  295 

cocain,  i.  304 

dangerous,  i.  300 

ether,  after-effects,  i.  289- 
296 

ethyl  bromid,  i.  301 
chlorid,i.  301,  302,306 

eucain  ^,  i.  305 

examination  of  heart  in 
preparing  for,  i.  290 
of  kioneys  m  preparing 

for,  i.  290 
of  lungs    in    preparing 
for,  i.  290 

in  face  operations,  i.  304 

kelene,  i.  306 

liquid  air,  i.  306 

local,  i.  304 

nirvanin,  i.  306 

nitrous  oxid,  i.  289^  302 

normal    course,    disturb- 
ances of,  i.  303 

orthoform,  i.  306 

precedent,  i.  301 

primary,  i.  301 

spinal,  i.  306 

tropacocain  hydrochlorid, 
i.  306 

violent   struggling   in,  i. 
303 

vomiting  and  nausea  in, 
i.  303 
-    withholding  food  in  pre- 
paring for,  i.  290 
Anesthetic,  i.  282,  288-290 
Aneurism,  i.  94 

acupuncture  in,  i.  348 

and  heart,  ligation  in  con- 
tinuity between,  i.  346 

by  anastomosis,  i.  96 
of  tongue,  i.  555 

chemical  means  in,  i.  348 

cirsoid,  i.  94 

of  forearm,  ii.  443 

and  hand,  ii.  487 
of  scalp,  i.  433 
of  tongue,  i.  555 

cylindriforni,  i.  95 

digital  and  instrumental 
compression  in,  i.  348 

dilatation,  i.  95 

dissecting,  i.  96 

ergot  in,  i.  349 

false,  i.  95,  96 

from  endarteritis,  i.  95 

fusiform,  i.  95 

galvanopuncture  in,  i.  348 

hernial,  i.  96 

Hunter's    operation    for, 
i.  346 

in  front  of  elbow-joint,  ii. 
443 

incision  of  sac  and  subse- 
quent ligation,  i.  346 

intrathoracic,  i.  683 


Aneurism,  introduction  of 
foreign  bodies  into  cav* 
it>r  of,  i.  348 

ligation  in  continuity  for, 
i.  345 

locality  in  influencing  de- 
velopment, i.  96 

Matas's  operation  for,  i. 
346 

needles,  i.  350 

needling  in,  Macewen's 
method,  i.  349 

occurrence,  i.  95 

of  axillaiy  artery,  ii.  435 

of  brachial  artery,  ii.  456 

of  femoral  artery,  ii.  539 

of  gluteal  arteries,  ii.  234 

of  lateral  cer\'ical  region, 
i.  630 

of  popliteal  artery,  ii.  584 

of  profunda  artery,  ii.  539 

of  scalp,  i.  433 

of  splenic  artery,  ii.  42 

of  tongue,  i.  5i55 

perforating,  hemoptysis 
due  to,  sputum  in,  i. 
274 

peripheral  ligation  in,  i. 
346 

racemose,  of  scalp,  i.  433 

rupture,  i.  95 

sacciform,  i.  94,  96 

terminations,  i.  97 

traumatic,  i.  96 

true,  i.  94,  95 

varicose,  i.  96 
Aneurismal  varix,  i.  96 
Angina,  Ludwig's,  i.  628 
Angiocholitis,  desquamating, 

ii.  47 
Angioma,  i.  227 

capillan'.  of  facial  region, 
1.  477 

of  auricle,  i.  583 

of  bursiP  muco8?p  of  shoul- 
der, ii.  432 

of  elbow  region,  ii.  456 

of  larynx,  i.  606 

of  tongue,  i.  555 

plexifonn,  i.  228 

venous,  treatment,  i.  334 
Angiosarcoma,  i.  226 

of  pelvic  region,  ii.  233 

of  ribs,  i.  674 
Ankle  and  foot,  figure-of-8 

bandage  of,  i.  425 
Ankle-joint,  arthritis  of.  tu- 
l)erculous,  ii.  609 

contracture  of,  ii.  613 

dislocation  of,  ii.  596 

inflammation  of,  ii.  609 

polyarthritis  of,  ii.  609 

region  of,  gunshot  frac- 
tures in,  ii.  600 

resection  of,  ii.  628 

tuberculous  disease  of, 
treatment,  ii.  611 
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Ankylo^jlossia,  i.  548,  549 
Ankylosis,  i.  160 

l>oiiv,   of  cervical   verte- 

hi^,  i.  «H9 
of  p11)ow- joint,  treatment, 

ii.460 
of      hip-joint,      operative 

tresitnient,  ii.  543 
of    knee-joint,    sulxjutane- 
oiLs  linear  osteotomy 
for,  ii.  573 
trwitment,  operative,  ii. 
573 
of    patella,  treatment,    ii. 
573 
Anoljiilhar  raphe,  ii.  331 
Ajit«*version    of    kidney,  ii. 

216 
Anthnix,  i.  7S 

hacillus.  i.  30 
Antiphlo^ri.stic  measures,   i. 

63 
Antipyretic  (lni)G:s,  i.  64 
Antis»»ptic  assents,  i.  59 

treatment  of  wounds,  i.  56 
Antiseptics,  selection  of,  i. 

62 
Ant  root  oniv.  i.  5H4 
.\ntruni  of  Highmore.  epi- 
tlielionia  of,  i.  530 
hydrops  of,  i.  529 
inHainmation  of.  i.  528 
nialiirnant  growths  of,  i. 

.530 
sarcoma  of,  i.  530 
Anuria  after  operations,   i. 

2S4 
.\na'?    and    rectum,  ii.  112- 

136 
.\orta.    abdominal,    ligation 
of.  ii.  234 
nipture  of,  ii.  28 
.\phtha  of  vulva,  ii.  354 
.\pople\y.  pancrpa^ic,  ii.  56 
.\ppendapos,     auncular,    i. 

493.  5S2 
Appendicitis,  ii.  96-110 
2ilisces«<       of      alniominal 

wall-*  from,  ii.  25 
actinomycotic,  i.  213 
.\mi,  amputation  of,  ii.  461 
neuromiis  after,  ii,  463 
lowrr  portion  of,  ii.  442 
midiile.   ligation    of    bra- 
chial arter>'  in,  ii.  457 
phloirmon  of.  ii.  442 
.\mold  steam  sterilizer,  i.  53 
.\rteria  thyroidea  ima,  i.  600 
.\rterial  and  venous  hemor- 
rhage, differential  diag- 
nosis, i.  99 
hemorrhage,     permanent 

arn»st,  i.  340 
invagination,  i.  341 

Murphy's  method,  i.  341 
Arterifs.  contiL«ion  of,  i.  85 
diseases  of,  i.  93 


Arteries,   gluteal,    aneurism 
of,  ii.  234 
ligation  of,  ii.  235 
iliac,  transperitoneal  liga- 
tion of,  ii.  236 
injuries  of,  i.  85 

in  fracture  of  rib,  i.  672 
ligation  of,  i.  89 

in  continuity,  i.  344, 349 
of  1^,  injiuies  of,  ii.  603 
of  pelvis,  ligation  in  con- 
tinuity, ii.  233 
separation    of,    complete 

transverse,  i.  86 
suture  of,  i.  341 
Arteriorrhaphy,      Matas's 
method    for  aneurism,  i. 
346 
Arteritis,  i.  93 
Artery,  axillary,  ii.  434,  435 
I       brachial,  ii.  442,  456,  457 
carotid,  common,  ligation 
of,  i.  632 
external,  ligation  of,  i. 

634 
hemorrhage    from,    ar- 
rest of,  i.  626 
internal,  ligation  of,  i. 
635 
dorsalis   pedis,  ligation   in 

continuity,  ii.  604 
epigastric,    deep,    surgical 
anatomy  of,  relation   to 
inguinal  hernia,  ii.  165 
I       femoral,  aneurism    of,    ii. 
,  539 

1  injuries  of,  ii.  537 

ligation  of,  ii.  537 

for  elephantiasis  ara- 
bum,  i.  349 
iliac,    ligation    of,  ii.   234, 
235 
for  elephantiasis  ara- 
bum,  i.  349 
innominate,  ligation  of,  i. 

635 
interosseous,    injuries     of, 

ii.  475 
ligation  of,  changes  which 
l)lood  undergoes, 
i.  90 
occur  in  vessel,  i. 
90 
fate  of  ligature,  i.  91 
function  of  clot.  i.  91 
lingual,    ligation   in   con- 
tinuity, i.  557 
popliteal,  ligation     of,    ii. 

563 
profimda,  aneurism  of,  ii. 

539 
radial,  injuries  of.  ii.  475 

ligation  of,  ii.  476 
splenic,  aneurism  of.  ii.  42 
subcla\*ian,        hemorrhage 
from.  ii.  433 
arrest  of,  i.  626 


Artery,  subclavian,  injuries 
of,  ii.  433 
ligation  of,  i.  636 

sul:)sciipular,     injuries    of, 
ii.  435 

tibial,  ligation    in    contin- 
uity, ii.  603,  604 

ulnar,  injuries  of,  ii.  475 
ligtition  of,  ii.  47(> 

vertebral,    ligation   of,  i. 
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Arthrectomy,  i.  372 
in     tuberculous     arthritis 
of  knee-joint,  ii.  570 
Arthritis,  i.  150-155 
deformans   of    knee-joint, 
ii.  551 
of  shoulder-joint,  ii.  4.30 
gonorrheal,    of     shoulder- 
joint,  ii.  429 
neuropathic,  of   shoulder- 
joint,  ii.  431 
suppurative,    of  shouldor- 

joint,  ii.  428 
tuberculous,      of     ankle- 
joint,  ii.  G09 
of  knee-joint,  ii.  567 
uratica  of  foot,  ii.  612 
Arthrogenous  contractures, 

i.  159 
Arthropathy,  tabetic,  i.  152 
Arthrospores,  i.  19 
Arthrotomy      for     displace- 
ment of  semilunar   car- 
tiLoge,  ii.  553 
in  fracture  of   patella,    ii. 
558 
Articulation,  intercar]->al,  dis- 
location of.  ii.  472 
lateral    cervical,    inflam- 
mation of,  i.  645 
mediocarpal,  dislocation  of, 
ii.  472 
Asch's  open  scissors,  i.  496 
Ascites,  chylous,  i.  108 
from    cirrhosis     of     liver, 
radical  cure.  ii.  44 
Talma  operation    for, 
ii.45 
Aseptic  fever,  i.  47 

wounds,  i.  2 
Asphvxia   in   anesthesia,    i. 

303 
Aspirated    fluids,    examina- 
tion, i.  277 
Aspiration,  i.  310 

and  puncture  in  pleuritic 

eff'usions.  i.  070 
of  air  into  veins,  i.  98 
.Astragalotarsal    joints,    con- 
tractures at,  ii.  610 
inflammations     of,      ii. 

Oil 
resection  of.  ii.  031 
A.stragaloti})ial    and     jioste- 
rior   a.stragaU)tarsal    joint, 
resection  of,  ii.  032 


Astragalus,  dialocatioa  of,  ij. 

excision  of,  ii.  632 

fractuTP  of,  ii.  599 
Ataxia,   Bruns'a   frontal,    i. 

468 
Atheroma,  i.  93 

of  abdominal  walls,  ii.    26 

of  breast,  i.  657 

Of  lips,  i.  477 

of  scrotum,  ii.  237 
Atlas  and  axis,  i.  645 


femur,  in    hlp-jouit  dia- 
eaae,  ii.  521 
ofbtaddrr,  ii.3l5 
of  testicle,  ii.  2;i9,2')0 
of  vulva,  ii.  363 
Auditory    canal,     i."  579- 

6S2 
Aural  polypus,  i.  582 

snare,  Wilde's,  i.  582 
Auricle,  cervical,  i.  238 
congenital,  1.  237 
diseaMS  of,  i.  578-583 
Auriculiir  appendages,!.  493, 
582 
dermoids.  1.  238 
fistula,  t.  238 
teratoma.^  of  neck.  i.  629 
Autoplastic    operations,    i. 

328 
Autotransfusion.  i.  353 
AvuImoii  of  scalp,  i.  430 
Axilla  and  neck,  figure-of-8 

handajfe.  1.  411 
Axillarv    nrlcn'.     aneuri»<iii 
of.  ii.  4a'> 
injuries  of.  ii.  4.')4 
lignilonof.  ii.  4.')4 
c^rrinomn.  ii.433 
■  dislciciitiiiii     of     .■ilioiiUler- 

ioi:il.ii.422 
lviiii>liHdcniIis.  ii,  432 
rvmphoma,  ii.  43!! 
I,  ii.  4:« 
ptuffof,  ii.  43.^ 
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Bacon's  operation  for  stric- 
ture of  tectum,  ii.  128 

Bacteria,  i.  18 

culture  methods  for,  I. 


staining  of,  1.  24 

Bacteriologic  examinations 

in  diagnosis  and  progno- 


complications  and  sequels, 
ii,277 

treatment,  ii.  278 
Balanoposthitis,  ii.  250 

gonorrheal,  ii.  277 
Balsam   gauie,  Peruvian,  i. 

63 
Bandage,  i 

Clietwood's, 

plaster-of-Paris,  tor  frac- 
ture of  thigh,  ii,537 

Velpeau.  ii.  426 
Bangs's  drain,  ii.  305 
Bar  at  neck  of  liladder,  ii. 


Barker'n  operati 
tussusception. 
Bart.    ' 


407 


londage,    i.   406, 


Basaini's  operation   for 

guinal  hernia,  ii.  178-180 
R.iatard  gonorrhea,  ii.  273 
TSeck's    operation    for    hal- 
ilichypospadiu.'i,  ii.293 


»cd-« 


i.  m 


i.f  foot,  ii,  fiOr. 
Hclloci|'n  rannula.  i.  498 
Bergman  11 's      meliiod 


r>m 


=e™in 


i,  44 


Bilid  tongue, 

Hilr-.luc(s  imd  giiU-Maddcr, 

ii,  47-.il 
Bili-in,-  fistiil. 
Binder.  m;m; 
jiinmuth  test  for  glucORuria, 

i,  202 

i-309 


jiyoeenes  i 
smegma,  i 
tulicrHi'.  i 


lirrniii  of,  ii.  185,314 
Bliindin-.Nuhn  gland,  hvper- 

tmphy  of,  i.  ,'>.'i7 
Hirpdcr?!,  homorrhnge  in,  i. 
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Bones,    long,   gunshot    in- 
juries of,  i.  137 
malignant  disease  of,  ope- 
ration for,  i.  370 
nasal,  fractures  of,  i.  495 
of  skuU.  i.  434 
operations  on,  i.  361 

after  fractures,  i.  366 
sarcoma  of,  i.  145 
central,  i.  145 
operation  for,  i.  370 
separation  of,  i.  311 
suture  of,  i.  365 
syphilitic  affections  of,  i. 

142 
transplantation  of,  i.  368 
tumors  of,  operations  for, 
i.  370 
Boric  acid,  i.  62 
Bottini's  operation  for  pros- 
tatic   hypertro- 
phy, ii.  337 
Chetwood's   modi- 
fication, ii.  338 
Bougie  k  boule,  ii.  284,  286 
filiform,  ii.  285 
olivary,  ii.  284 
rectal,  ii^  128 
Bouillon,  Koch's,  method  of 

making,  i.  20 
Brachial    artery,    aneurism 
of,  ii.  456 
injuries  of,  ii.  442 
ligation  of,  ii.  457 
plexus,   stretching    of,   i. 
637 
Brachydactylism,  ii.  491 
Brain,  i.  455-470 

absce8.s  of,  i.  460,  586 
complications  in  injuries 

of  skull,  i.  438 
compression  and  concus- 
sion  of,    differentia- 
tion, i.  441 
in  fracture  of  skull,  i. 
439 
contusion  of,  in  fracture 

of  skull,  i.  442 
gliomas  of,  i.  227 
laceration  of,  in  fracture 
of  skull,  i.  442 
Branchial  cysts,  i.  237,  628 

fistula,  i.  237,  629,  639 
Brandt's  method  of  gastro- 

plication,  ii.  94 
Braun's  space,  ii.  203 
Breaking  strain  of  principal 
nerves,  i.  357 
the  chonlee,  ii.  276 
Breast,  adenoma  of,  i.  657 
adenosarcoma  of,  i.  658 
atheroma  of,  i.  657 
bandage,  i.  414 
hinder,  i.  399 
carcinoma  of,  i.  658-670 
cyst ocarci noma  of.  i.  657 
cysts  of,  i.  657 


Breast,  dermatitis  of,  i.  658 
ducts  of,  carcinoma  of,  i. 

661 
echinococcus  cysts  of,  i. 

658 
enchondroma  of,  i.  657 
fibrocy stoma  of,  i.  657 
fibroma  of,  i.  657 
fistula  of,  i.  656 
giantlike  growth  of,  i.  657 
interstitim  paradenitis  of, 

i.  655 
lipoma  of,  i.  657 
melanosarcoma  of,  i.  658 
myxoma  of,  i.  658 
neuralgia  of,  i.  657 
sarcoma  of,  i.  658 
scirrhus  of,  i.  659 
streptococcal  infection  of, 

i.  656 
tuberculosis  of,  i.  655 
tumors  of,  malignant,  i. 
658 
nonmalignant,  i.  657 
Breasts,   supernumerary,   i. 

657 
Breathing,  mouth-,  i.  504 
Broad  ligament,  ii.  389-392 
Brddel's  method  of  nephror- 

rhaphy,  ii.  226 
Bronchitis  after  ether    an- 
esthesia, i.  296 
Bronchocele,  i.  610 

cystic,  i.  232 
Bronchus,  foreign  bodies  in, 

i.  595 
Brophy's  mouth   speculum, 

i.  559 
Brown's  speculum,  ii.  296 
Bruns's  cheiloplasty,  i.  483 
frontal  ataxia,  i.  468 
modification    of    Pirogoff 
metatarsal  amputation, 
ii.640 
operation  of    osteoplastic 
resection  of  nose,  i.  507 
Bryant's  operation  for  pro- 
lapse of  rectum,  ii.  122 
Bubo,  gonorrheal,  ii.  277 
inflammatory,  ii.  261 

treatment  of,  ii.  262 
syphilitic,  i.  197,  ii.  260, 
539 
Bubonocele,  ii.  166 

irroducil)le,        treatment 
with  truss,  ii.  175 
Buck's  extension,  i.  403,  ii. 
513 
with  Banlenheuer's 

strips,  ii.  514 
Bullet    forceps,  i.  387 

in  cranial  cavity,  probing 

for,  i.  451 
removal  of.  i.  3S6 
woiinds,  i.  1(>5.     See   also 
(tnnshot  injnn'rs. 
Bunion,  i.  241,  ii.  022 


Buried  sutures,  i.  323 
Bums,  i.  73-76 

of  dorsal  surface  of  fingers 

and  hand,  ii.  478 
of  tongue,  i.  546 
Burrell's  brass  wire    collar, 

i.  647 
Burrow's    modification      of 
Dieffenbach's  method  for 
closing  triangular-shaped 
defect,  i.  329 
Bursa,   infrapatellar,   deep, 
inflammation  of,  ii.  582 
mucosa,     accidental,     of 
shoulder,  ii.  432 
in  pelvic  region,  inflam- 
mation of,  ii.  232 
of    cervical     vertebral 

column,  i.  649 
of  olecranon,  hygroma 

of,  ii.  456 
of  shoulder,  ii.  432 
prepatellar,    injuries    of, 

ii.563 
semimembranosa,  inflam- 
mation of.  ii.  582 
subdeltoid,  ricelike  bodies 

in,  ii.  431 
thyrohyoid,  i.  241 
hydrops  of,  i.  630 
Bursae,  i.  240 
diseases  of,  in  region  of 
knee,  ii.  580 
Bursitis,  i.  164,  241 
prepatellar,  ii.  580 
subdeltoid,  ii.  431 
tuberculous,  of  wrist,  ii. 
488 
Busch's   method   of   rhino- 
plasty, i.  511 
operation  for  Dupuytren's 
contraction,  ii.  483 
Button,  Murphy,  ii.  63,  65 
application  of,  ii.  66-68 


Cachexia,  pachydermatous, 
i.  616 

strumipriva,  i.  616 

syphilitic,  i.  196,  199 

tunerculous,  i.  205 

urinary,  ii.  214 
Cadaver  tubercle,  i.  82 
Calculus,    extra -vesical    uri- 
narv,  ii.  ,32() 

lacteal,  i.  657 

pancreatic,  ii.  57 

preputial,  ii.  'J57,  '2(y4 

prostatic,  ii.  333 

renal,  ii.  21 1 

salivar>-,  i.  .588 

UH'teral,  ii.  327 

urethral,  ii.  2<>5,  326 

vesical,  ii.  319 
Callo.sities   of  foot.   ii.   605, 
i\'22 

of  hand  and  fingers,  ii.487 


CaUua.  i.  130.  131,  137 

muscle,  i.  121 
Calot's    forcible    correction 
of    deformity    in    Pott's 
disease,  ii.  9 
Cannula,  Bellocq'a,  i.  .498 
curved,    for    suprapubic 
puncture    of    bladder, 
11.311 
Trendelenburg,  i.  534 
Caput  obstipum,  i.  Sl>4,  e.'iO 

succedaneum,  i.  453 
Carbolic  acid,  i.  60 
Carbollzed  oil,  i.  62 
Carbuncle,  E.  78 

of  facial  region,  i.  475 
Carcinoma,  i.  232 

acinous,  of  breast,  i.  658 

axillary,  ii.  433 

blood   examination  in,  i. 

258 
branchiogenous,  i.  629 
chimney-sweeper's,  ii.  237 
colloid,  i.  233 
degenerative   changes,   i. 

233 
dissemination  of,  i.  233 
epithelial, of  auricle,!.  583 
of  esophagus,  i.  621 
of  tonsils,  i.  569 
gastric,  ii.  80 

blood  examination   in, 
i.  258 
glandular  infection,  i.  233 
infective  properties,  i.  233 
infiltration  of.  i.  232 
metaalaais  of,  i.  233 
of  abdominal  walls,  ii,  26 
of  alveolar  process,  i.  533 


of  boi 


i.  135 
',  operatii 


1  for,  i 


of  bladder,  ii.  317,  319 
of  breiuit.  i.  ftW 
of  errvical  vertebral   col- 
umn, i.  64R 
of  check,  i.  481 
of (^wper'sftlands.ii,  296 
of  ducts  of  breast,  i.  661 
ofdlmw,  ii.4.W 
of  Fallopian  Inbes,  ii.  389 
of  frontal  Minuses,  i.  519 
of  gall-bladder,  ii.  m 
of  friands  of  neck,  i,  631 

:!k  


fecca  in,  i.  276 
of  jaw,  i.  533 
of  kidney,  ii.  220 
of  brvnx,  i.  606 
of  IcK,  ii.  621 
nt  lips,  i.  479 

elieilo|>lastr  in,  i 
of  liver,  ii.  46 
of  nasopharynx,  i.  : 
of  neck,  opi'raiion 
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Carcinoma  of  ovary,  ii.  396 
of  pancreas,  ii.  57 
of  penis,  ii.  263 
of  rectum,  ii.  130-135 
of  ribs,  i.  674 
of  scrotum,  ii.  237 
of  stomach,  ii.  80 
of  testicle,  ii.  253 
of  thyroid  ^land,  i.  617 
of  tongue,  I.  549 
of  ureters,  ii,3I9 
of  urethra,  ii.  295 
of  uterus,  ii.  372-374 
of  vagina,  ii.  360 
of  vulva,  ii.  355 
of  vulvovaginal  gland,  ii, 
355 


amputation  of  femur,  ii. 


of  pelvic  bones,  ii.  231 
of  rilffi,  i.  672 
of  spine,  Treves's  opera- 
tion for.  ii.  10 


syphilitic,      of      crapial 
bones,  t.  453 
of  sternum,  i.  674 
tuberculous,  of  sternum, 
i,  674 
of   vertelirif.   compres- 
sion  of   spinal   cord 

Carotid     arterv,      eomn 
ligation  of,  i.  632 

cxlomal,     liRation 
i.  6.14 

hemorrhage    from, 
rest  of,  i.  fi26 


internal,     ligatio 


'■•E 


Carpus,  bones  of  second  row 
of.  meliicarp;d  bones  and, 
dii'location     between,    ii. 
472 
CariilagpH,  loose,  i.  218 
thyroid   and  cricoid,    en- 
ehondromii  of.  i.  606 
fracture  of.  i.  594 
Parimcle,  v 


I  Cius. 
!  Castra 


:.  141 
ii.  254 
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Chancre,  mixed,  ii.  263 
of  nipple,  i.  204 
soft,  i.  82,  ii.  261 
treatment,  i.  113 
of  vulva,  ii.  351 
treatment,  i.  83 
Chancroid,  i.  82,  ii.  261 
and  chancre  of  vulva,  ii. 

351 
treatment,  i.  113 
Charcot's   joint    disease,    i. 

152 
Cheek,  carcinoma  of,  i.  481 
fibroma  of,  i.  477 
fissure  of,  angular,  i.  491 
lipoma  of,  i.  477 
lymphangiectatic  cysts  of, 

i.  477 
retractor,  i.  560 
splitting,    in     cancer     of 

tongue,  i.  553 
tumors  of,  i.  477 
Cheesy  inflammation,  i.  13 

metamorphosis,  i.  13 
Cheiloplasty,  i.  482,  483 
Chemic     examinations      in 
diagnosis  and    progno- 
sis, i.  248 
substances,    cauterization 
by.  i.  317 
Chemotaxis,  i.  32 
Chest,  i.  652 

abscess  of,  i  673 
anterior  fi^ure-of-8    ban- 
dage of,  i.  412 
cavity,     tumors     within, 

i.  683 
foreign  bodies  in,  i.  653 
gunshot  wounds  of,  i.  652 
pla^itic  op>erations   on,    i. 

679 
posterior  fi^ure-of-8   ban- 
dage of,  1.  414 
region,  tumors  of,  i.  673 
soft  parts,    inflanunation 
of,  i.  653 
surrounding,  i.  652 
spiral  bandage  of,  i.  411 
T-bandage  of,  i.  398 
walls,  bony,  i.  670 
wounds    of,  i.  652 
Chet wood's  bandage  for  epi- 
didvmitis,  ii.  239 
urethral  nozzle,  ii.  274 
Cheyn€»-Stokes  respiration  in 

fracture  of  skull,  i.  440 
Chiene's  device  for  locating 
fissure  of  Rolando,  i.  467 
Chilblain,  i.  75 

of  dorsal  siu^ace  of  fin- 
gers and  hand,  ii.  478 
Chimney-sweeper's    cancer, 

ii.237 
Chin,  bandage  of,  i.  405 
Chisels,  bone,  i.  364 
Macewen's,  i.  317 
mastoid,  i.  585 


Chismore  bladder  evacuator 

and  obturator,  ii.  325 
Chloroform     anesthesia,     i. 
289-298 
inhaler,  Junker's,  i.  296 
physiologic  action,  i.  288 
Cholangitis,  ii.  47-50 
Cholecystitis,  ii.  47-51 
Cholecystostomy,  ii.  51 
Cholelithiasis,  ii.  53 
Chondritis  cribrosa,  i.  151 
granulosa,  i.  151 
pannosa,  i.  151 
Chondroma,  i.  217 

of   bone,   op>erations    for, 

i.  370 
of  cranial  bones,  i.  454 
of  hand  and   fingers,  ii. 

488 
of  law,  i.  532 
of  leg  and  foot,  ii.  625 
of  nasopharynx,  i.  576 
of  parotid  gland,  i.  590 
of  ribs,  i.  673 
of  sternum,  i.  675 
of  submaxillary  gland,  i. 
590 
Chopart's     joint,     gunshot 
fracture  of,  ii.  600 
metatarsal  amputation,  ii. 
636 
Chordee,  ii.  273-276 
Chorditis     vocalis     inferior 

hypertrophica,  i.  599 
Chorea  of  bladder,  ii.  306 
Cicatricial    contractures,    i. 
159 
ectropion,  i.  474 
keloid,  i.  68 
lockjaw,  i.  531 

meloplastic      operation 
for,  i.  494 
stricture  of  esophagus,  i. 

618,  621 
tiasue,  abscesses  of,  i.  68 
epithelioma  of,  i.  69 
Cicatrix,  i.  68 

deforming,  of  neck,  i.  624 
diseases  of,  i.  68 
injury  to,  i..68 
ulceration  in,  i.  68 
umbilic,  ii.  27 
myxoma  of,  ii.  27 
papilloma  of,  ii.  27 
Circle,  vicious,  ii.  93 
Circular  amputation,  i.  377 

bandages,  i.  390 
Circulation,  collateral,  i.89 
reestablisliment    of,   after 
ligation  of   artery,  i.  92 
Cirrhosis  of  liver,  ii.  44,  45 
Clamp,  Crile's,  i.  345 
Cumston's,  ii.  224 
Oant'spile.  ii.  142 
Keith's    broad    ligament, 

ii.  375 
Pean's  hemostatic,  ii.  375 


Clavicle,  acromial  end,  dis- 
location of,  ii.  407 

dislocation  of,  ii.  407 

fracture  of,  ii.  410-412 

sarcoma  of,  ii.  412 

sternal    end,    dislocation 
of,  ii.  409 

tumors  of,  ii.  412 
Clavus,  ii.  622 
Claw  hand,  ii.  485 
Cleft  hand,  ii.  491 

of  hard  palate,  i.  562 

of  soft  palate,  i.  559 
Cloaca*,  i.  140 

Clover's  ether  inhaler,  i.  293 
Daniels's      modifica- 
tion, i.  3a3 
Clubfoot,  ii.  616,  617 

resection  of  tarsal  bones 
in,  ii.  633 

shoe,  Savre's,  ii.  618 
Clubhand, 'ii.  477 
Coaptation      bv      adhesive 
plaster,  i.  326 

of     bone     by      operative 
means,  i.  365 
Cocain  anesthesia,  i.  304 
in    removal    of    nasal 
polypi,  i.  505 

in  tracheotomy,  i.  599 
Cocci,  i.  18 

Coccyx,   bones  of,   disloca- 
tions of,  ii.  229 

resection  of,  ii,  229 
Coefficient,  urotoxic,  i.  265 
Cohen's  tracheotomy  tubes, 

i.  601 
Coin  catcher,  Graefe's,  i.  620 
Cold  abscess,  i.  11,  141,  152 

effects  of,  i.  73 

excessive,  i.  74 
Collateral  circulation,  i.  89 
Colles's  fracture,  ii.  466 

law,  i.  204 
Collin's    electric    light    re- 
flector, i.  597 

glass  syringe,  i.  320 
Coloboma  of  eyelids,  i.  492 

palpebra'.  i.  491 
Colon  bacillus    infection  of 

urinar\'  tract,  urine  in,  i. 

272 
Comma  bacilli,  i.  18 
Comminuted  fracture,  i.  125 
Comnnmis     digitorum     ex- 

ton.sor,  .»«heath  of.  lipoma 

of.  ii.  625 
Conipn\'^'*ion  of  spinal  conl, 

ii.  19-21 
Concussion     of    brain     and 
c<)nipn\»<sion     of   brain, 
diffc'n'ntiation.  i.  441 

of  spinal  cord,  ii.  18 
Condylo-intercondylar  frac- 
ture, ii.  ArA) 
Condyloma,  i.  108 

of  f(K)t.  ii.  624 


Condyloma  of  penis,  treat- 
ment, ii.  264 
of  Bcrotum,  ii.  237 
of  vulva,  ii.  356 
Bvphilitic,  of  foot,  ii.  624 
ConavlomatSi  lata,  i.  I9S,  ii- 

256 
Connective-tissue  cells,  ori- 
gin,   during     healing 
of  wounds,  i.  6 
tumors,  i.  216 
Continuous  suture,  i.  323 
Contour  shots,  i.  052 
Contraction,     Dupuytren's, 

ii.  482,  483 
Contracture,  i.  159 
of  ankle-joint,  ii.  613 

inflammatory,  ii.  615 
of  Bstragalotarsal  joints, 

616 
of  finf^r-jointa,  ii.  482 
of  hip-joint,  ii.  530,  543 
of  knee-joint,    cicatricial, 
ii.  576 
inflammatory,  ii.  571- 

576 
myopathic,  ii.  576 
of  lower  jaw,  i.  530 
of  wrist-joint,  ii.  477 
paralytic,  ii.  484 
Contused  wounds,  i.  1 
Contusion      of     abdominal 
organs,  ii.  27 
walls,  ii.  24 
of  artery,  i.  85 
of  bladder,  ii.  297 
of  bones,  i.  123 
of  brain,  i.  455 

in  fracture  of  skull,  i. 
442 
of  cranial  bones,  i.  434 
of  joints,  i.  146 
of  npr\es,  i.  114 
of  scalp,  simple,  i.  429 
of  scrotum,  ii.  2,36 
of  skin.  i.  06 
of  spinal  cord,  ii.  19 
of      Bvmpathetic       solar 

plexus,  ii.2S 
of  t«sticlea,  ii.  2.37 
of  vulva,  ii.  349 
Coracoid.  fracture  of,  ii.  413 
Com,  ii.  022.  023 
Corpora  oryzoiilea.  ii.  ,580 
nuadriKcmina,  tumors  of, 
1.409 
Corpus  cnlloHum,  tumors  of. 


Coniusrles.  reil,  counting  of, 
i.  249 

white.     Sep  Leukociftm. 
Corrosive  sublimate,  i.  59 
Cofllotome,  i.  678 
Cotton,  absorbent,  i.  63 

battinjc.  i.  63 
Cowperitis.  ii,  277,  280 
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Cowper's  glands,  eareinon 
of,  ii.  290 
cysts  of,  ii.  263 
Coxa  vara,  ii.  531 
Coxalgia.  ii.  230 
Coxitis,  ii.  515 
Cranial  bones,  acute  infec- 
tious     osteomyelitis 
of.  i.  452 
chondroma  of.  i.  454 
contusions  of,  i.  434 
fractures  of,  i.  434 
nontraumatic     inflam- 
mation of,  i.  452 
sarcoma  of,  i.  454 
suppurative  inflamma- 

ti^on  of,  i.  453 
syphilitic  caries  of,   i. 
453 
necroius  of.  i.  453 
osteoma  of.  i.  453 
tuberculous    inflamma- 
tion of,  i.  452 
tumors  of,  i.  453 
pneumatocele.  1.  454 
Craniotalies,  i.  144.  453 

syphilitic,  i.  204 
Creotin,  i.  61 
Cretinism,  relation  of  goiter 

to.  i.  612 
Cretinoid  disease,  i.  616  - 
Cricoid   and   thyroid  carti- 
lages, enchondroma  of,  i. 
606 
Cricothyroid    laryngotomy, 

i.602' 
Crilc's  clamp,  i.  345 
Croup-keltle,  i.  602 
Crutch   paralysis,  i.  115,  ii- 

484 
Crvoscopy,  apparatus  for,  i. 
265 
of  blood,  i-  2.i2,  2&1 
of  urine,  i.  264 
technic.  i.  265 
Cryptogenic  pyemia,  i.  1S4 
Cryptorchidism,  ii.  249 
Culiitus  I'nl^us.  ii.  433 

varus,  [i.  451 
Cuboid,   extirp.ilion   of,   ii. 

mi 

fracture  of.  ii.  601 
Cultum,  blood-,  i.  252 

methods,  i.  20 
Cumston's  clamp,  ii.  224 
Cuneiform  infarctions,  i.  106 
Curet,  Drun.i's  bone,  i.  318 

Delatour's  sinus,  i.  58 

irrigating,  i.  318 

sharp,  i.  315 

ut«rme,  ii.  368 

Volkmann's  bone,  i.  318 


Curvai 


Cuta 
Cylu 


I  Decu 

of 

Defei 

Delin 

Delal 


i.  500 

re,  lateral,  of  spine. 
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Derangement,    internal,    of 

knee-joint,  ii.  550 
Dermatitis,  malignant  papil- 
lary, of  breast,  i.  658 
Dermoids,  i.  235-238 
congenital,    of    floor    of 
mouth,  i.  593 
removal,  i.  335 
of  broad  ligament,  ii.  391 
of  ovar>'.  ii.  395 
of  scalp,  i.  433 
of  scrotum,  ii.  237 
Descent  of  testicle,  ii.  158, 

159 
Diabetes  meilitus,  influence 
in  surgical  diagnosis  and 
prognosis,  i.  268 
Diagnosis,  functional,  i.  263 
Diapedesis,  hemorrhage,  i.  9 
Diaphragmatic    hernia,    ii. 

206 
Diaphysial  resection,  i.  367 
Didot'is  operation  for  syn- 
dactylism, ii.  489,  490' 
DiefTenbach's    method    for 
closing   triangular 
shaped  defect,  i.  328 
Burrow's  modification, 
i.  329 
Dilator,  cervical,  ii.  367 

GoodeU's.  ii.  367 
Diphtheria  of  vulva,  ii.  351 

wound,  i.  180 
Diplococci,  i.  18 

of  gonorrhea,  i.  28 
Director,  Gouley's,  ii.  270 

grooved,  i.  312 
Disarticulation,  i.  376-380 
Disinfection,  i.  52,  53 
Dislocation,  i.  148-150 
between  metacarpal 

bones    and    l>ones    of 
second  row  of  carpus, 
ii.  472 
flexion,  in  lumbar  region, 

ii.  2 
habitual,  of  lower  jaw,  i. 

526 
of  acromial  end  of  clavi- 
cle, ii.  407 
of  ankle-joint,  ii.  596,  597 
of  astragalus,  ii.  599 
of  carpal  l)ones,  ii.  472 
of  carpometacarpal  joint 

of  thumb,  ii.  472 
of  cervical  vertebnr,  i.  643 
of  clavicle,  ii.  407 
of  coccyx,  ii.  229 
of  dorsal  vertebra*,  ii.  1 
of  ell>ow,  ii.  443-447 
of  foot,  backward,  ii.  596 
of  forearm,  backward  and 

inward,  ii.  446 
of  hand,  ii.  469-471 
of  hoad  of  femur,  inflam- 
niator>',     in     hip-joint 
disease,  ii.  520 
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Dislocation  of  head   of    fi- 
bula, ii.  552 

of  hip-joint,  ii.  499-509 
congenital,  ii.  532 
distention,  ii.  535 
inflammatory,  ii.  534 

of    intercarpal    articula- 
tion, ii.  472 

of  knee-joint,  ii.  584,  551 

of  long  head  of  biceps  of 
humerus,  ii.  425 

of  lower  angle  of  scapula, 
ii.  414 
jaw,  i.  525 

of  lumbar  vertebra?,  ii.  1 

of  mediocarpal    articula- 
tion, u.  472 

of  meniscus  of  knee-joint, 
ii.552 

of     metacarpophalangeal 
joints,  ii.  472 

of  metatarsal    bones,    ii. 
600 

of  odontoid  process,  i.  645 

of  patella,  ii.  554 

of  pelvis,  ii.  229 

of  peroneal    tendons,    ii. 
602 

of  proximal    phalanx    of 
thumb,  ii.  472 

of  radius,  ii.  447 

of  sacroiliac  joint,  ii.  229 

of  shoulder-joint,  ii.  416- 
424 

of  sternal  end  of  clavicle, 
ii.409 

of  tarsal  bones,  ii.  600 

of  tendon  of  tibialis  posti- 
cus, ii.  602 

of  tibia,  ii.  551,  552 

of  toes,  traumatic,  ii.  600 

rotation,    in    lumbar   re- 
gion, ii.  2 

subacromial,  ii.  408 

subastragaloid,     ii.     597, 
599 

subcoracoid,  ii.  417 

supra-acromial,  ii.  407 
Displacement     of     kidney, 
ii.  217 

of  uterus,  ii.  376 
Diverticulum  of  rectum,  ii. 
130 

of  urethra,  ii.  295 
Divulsor,    Thompson's,    ii. 

266 
Dorsal  vertebnr,  ii.  1-4 
Dorsalis  pedis  artery,  lis:a- 

tion  in  continuity,  ii.  604 
Double  bladder.  ii.'312 

hernia,  ii.  16S 
Doyen's   surgical  engine,  i. 

314 
Drain.  Hangs'a  suprapubic. 

ii.:^()ri 
Drainapt'-tube.   perineal,  ii. 

28S 


Drainage-tube,  self -retain- 
ing, ii.  371 

Dressing,  gauxe,  method  of 
applying,  i.  63 
materials,  i.  62 

disinfection  of,  i.  53 
of  wound,  i.  55 

Drill.  l>one.  i.  313 
Fluhrer's.  i.  313 
jeweler's,  i.  365 

Drilb.  i.  313 

Dropsy   of    pericardium,  i. 
685 
of   sheath   of   tendon   of 
tibialis  posticus,  ii.  602 

Duchenne's  griffin  clutch, 
ii.  485 

Dunham's  thermostat,  i.  23 

Duodenojejunal  fossa,  her- 
nia into.  ii.  207 

Duodenum,  ulcer  of,  per- 
forating, ii.  41 

Dupuytren's  contraction,  ii. 
482,  483 

Dura  mater,  hemorrhages 
from  sinuses  of,  in  frac- 
ture of  skull,  i.  441 

Dysphagia,  hysteric,  i.  622 


Ear,  i.  578-583 
Ecchondroses,  i.  217 
Echinococcus    cysts,     fluid 
obtained  in,  i.  278 
of  bone,  operation  for,  i. 

370 
of  breast,  i.  658 
of  femur,  ii.  583 
of  liver,  ii.  25 
of  lung,  i.  683 
of  neck,  i.  630 
of  tibia,  ii.  583 
Ecraseur,  piano-'wire,  i.  315 
Ectasia  of  esophagus,  i.  621 
Ectopia  vesica*,  ii.  196 

viscerum,  ii.  196 
Ectopic  pregnancy,  ii.  401- 
405 
testicle,  ii.  249 
Ectrodactylism,  ii.  491 
Ectropion,  cicatricial,  i.  474 
of  evelid.s,  operation  for,  i. 

495 
of  lips,  stomatoplastic  o|>- 
erations   for,   i.   494 
Eczema  of    external    audi- 
tory meatus,  i.  5X1 
of  lejr.  ii.  ()()5 
of  prepuce,  ii.  256 
of  vulva,  ii.  'A'hi 
Kdemn.  i.  101 

acute  purulent,  i.  ISl 
inflaminatorv.  i.  \) 
of  tomjue.  i.  r»U> 
lymphatic,   in    carcinoma 

of  hrea.st.  i.  t>r»l 
malipiant.  i.  IS] 


Edema  of  glottis,  i.  598 
Pirogoff's,  i.  181 
pulmonsiry.    after     ether 
anesthesia,  i.  296 

scrofulous,  of  lips,  1.  477 
EfHeurage,  l.  04 
Effusions,  pleuritic,  i.  675 
Elastic  ligature,  i.  315 
Elbow,  ii.  442-462 

iigure-of-8  bandage  of,  i. 


416 


i.  241 


i.  349 


removal,  i.  335 

Gnrcorum  of    hand   and 
Ungera,  ii.  486 

of  penis,  ii.  263 

of  scrotum,  ii.  237 

of  vulva,  ii.  352 
Elevator,  periosteal,  i.  367 
Elliot's  repositor,  i.  385 
Elzholx    ruling    of    blood- 

countinK  chamber,  i.  250 
Embeddml  sections,  instruc- 
tions for  making,  i.  346 
Embolism,  i.  105 

air,      from      injuries      to 

Embolus,  infectious,  i.  106 

obstructive,  i.  106 
Emmet's  amputation  of  cer- 
vix uten,  ii.  383 

operation    for    laceration 

of  perineum,  ii.  348 

Emphysema    as    result    of 

fracture  of  rib,  i.  672 

infectious,  i.  182 
Empyema,  i.  672,  675,  676 

of  gall-bladder,  ii.  48 

rupturing  into  lung,  spu- 
tum in.  i.  274 
Encephalitis,  i.  4.^8 
Encephalocelc,  i.  472 

acquired,  i.  459 
Encephalnmeningitis,  i.  4.56 
Knchondroma.  nasal,  i.  506 

of  breast,  i.  657 

of  te«ticlp.  ii.  253 

of  thyroid     and     cricoid 
curtilages,  i.  606 
Endangcitis.  tuberculous,  i. 

2ft5 
Endarteritis.       aneurism 
from,  i.  95 

deformans,  i.93 
Endometritis,  ii.  36G-.')6a 
KudoHalpingitis.  it.  ."ViS 
>]ndi>l1ielioi 
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Entero-epiplocele,    ii.    145. 

162 
Enterorrhaphy,  ii.  60 

Horsley's  method,  ii.  65 

lateral,  ii.  65 
Environment,    influence  in 

tumors,  i.  214,  215 
Epididymis     and     t«sticle, 

tuberculosis  of.  ii.  242 
Epididymitis,  ii.  240,  241 

gonorrheal,  ii.  277 

recurrent,  ii.  280 
Epididymo-orchitis,  ii.  238 
Epigastric  artery,   relation 

to  inguinal  hernia,  ii.  165 
Epilepsy,  Jacksonian,  i.  472 

surgical,  i.  471 
Epiphora,  i.  530 
Epiphyseolysis.  ii.  532 
Epiphysial    separation,     i. 

Epiphysitis,  acute,  i.  139 
Epiplocele,  ii.  145,  162 


26 


iflerentiation. 


of  o 
End-to-pnil 


i.  ,^96 


Horsley's  met  hod,  ii.65 
Eiiterecloiiiv.  ii.  67 
Entcrocfle.'ii.     145,      148, 


Epispadias,  ii.  294,  295 
Epistaxis.  i.  497 
Epithelial  tumors,  i.  229 
Epithelioma,  i.  234.  235 
ofcit^lricial  tissue,  i.  6£ 
of  hand   and    Angers,   i 
488 
Epulis,  i.  220,    533 

operation  for.  i.  370 
Eiasion  of  joints,  i.372 
Erectile  tumor,  i.  227 
Ergot  in  aneurism,  i.  349 
Erysipelas,  i.  177 
fonal.  i.  476 
nasal,  i.  500 
of  auricle,  i.  581 
of  leg  .  i.  6a5 
I      of  pharynx,  i.  .573 
I       of  tongue,  i.  548 
I      of  vulva,  ii.  3.51 
traumatic,  i.  67 
I  Erysipeloid,  i.  lOK,  179 
,  En.tliema  of  vulva,  ii.  35; 
J       pernio,  ii.  478 
I  Erythrocytes,    counting. 


reappiit.  i.  261 

K'tmorch's  bandage,  blood- 
less oprmtions  with,  i.  3.17 

Esophageal  listula,  i.  623 
forceps,  i.  620 

Esophajfeclomy.  i.  624 

Esfophageo tracheal  fistula,  i. 
619 

Esophagitis.  i.  621  ! 

I'^sophafTostoiny.  i.  623,  624  I 

Esoph.igotome,  ^tlackenzie's. 
Hoe's  modification,  i.  623   ' 
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Fabricius's  operation    for 
femoral   hernia,  ii.   192- 
195 
Face,  dermoids  of,  i.  235 
operations,  anesthesia  in, 

i.  304 
powder  grains  in,  i.  474 
rodent  ulcer  of,  i.  478 
Facial  erysipelas,  i.  476 
nerve,    neurectomy    and 
stretching  of,  i.  545 
paralysis    of,     trismus 
associated  with,  i.  188 
neuralgia,  osmic  acid  in, 

i.  544 
paralysis,   nerve    anasto- 
mosis in,  i.  626 
trismus  with,  i.  188 
region,  i.  474-477 
fistulas  of,  i.  492 
nerves  of,  i.  540 
Fallopian  tubes,  ii.  383,  389 
Fascia*,  diseases  of,  i.  120 
Fauces,  i.  566 

foreign  l)odies  in,  i.  570 
Fecal  fistula  after   abdom- 
inal section,  ii.  30 
incontinence,  ii.  140 
obstruction   of   intestine, 
ii.  74 
Feces,  examination,  i.  276 
Felon,  ii.  478,  480 
Female    genitals,    care    of, 
before  operation,  i.  49 
pelvic  organs,  ii.  343 
Femoral    arterv,    aneurism 
of.  ii.  539 
injuries  of,  ii.  537 
canal,  ii.  188 
hernia,  ii.  188 
ring.  ii.  188 

vein,  wounds  of,  ii.  538 
Femur,  abscess  of,  ii.  583 
amputation  of.  ii.  585 
cartilaginous  exostosis  of, 

ii.  583 
dislocated  head  of,  frac- 
ture of,  ii.  511 
echinococcus  cysts  of,  ii. 

5,s3 
head  of.  forcing  of.  into 
lesser   pelvis,   crush- 
ing   of    acetabulum 
and,  ii.  511 
inflammatory    atrophy 
of.  in  hip-joint  tlis- 
ejise,  ii.  521 
dislocation  of,  in  hip- 
joint  disease,  ii.  520 
separation   of,  in    hip- 
joint  disease,  ii.  521 
lower  end  of.  fractures  at, 
ii.  563 
se^niestrotomy  at,  ii. 
5.S7 
neck   of,   fracture   of,   ii. 
510 


Femur,  neck   of,  inflamma- 
tory  atrophy  of,   in 
hip-joint   disease,  ii. 
521 
osteotomy  of,  for  con- 
tractures and  anky- 
losis of  hip,  ii.  543 
section  of,  for  contrac- 
tures and  ankylosis  of 
hip,  ii.  543 
sarcoma  of,  ii.  582 
shaft     of,     fracture     of, 
ii.  535 
sarcoma  of,  ii.  539 
Ferment,  fibrin,  i.  47 
Fibrin  ferment,  i.  47 
Fibroadenoma,  i.  231 
Fibrocy stoma  of  breast,  i. 

657 
Fibrolipoma,   sacral,  ii.  233 
Fibroma,  i.  220 

of  abdominal  wall,  ii.  26 
of  bone,  operation  for,  i. 

370 
of  breast,  i.  657 
of  broad  ligament,  ii.  391 
of  cheek,  i.  477 
of  esophagus,  i.  621 
of  P'allopian  tubes,  ii.  389 
of  foot,  li.  623 
of  jaw,  i.  532 
of  kidnev,  ii.  220 
of  leg,  ii;  623 
of  nasopharj'nx,  i.  574 
of  ovary,  ii.*395 
of  rectum,  ii.  136 
of  scalp,  i.  434 
of  spinal  cord,  ii.  22 
of  tendons,    removal,    i. 

360 
of  tongue,  i.  555 
of  tunica  vaginalis,  ii.  253 
of  uterus,  ii.  369-371 
of  vagina,  ii.  360 
of  vulva,  ii.  355 
pediculated,     of     larynx 
and  trachea,  i.  606 
Fibromvoma   of  ovarv,   ii. 
395 
of  tongue,  i.  548.  555 
of  uterus,  ii.  369-371 
Fibula,  fracture  of,  ii.  590, 
591 
head    of,    dislocation    of, 

ii.  552 
ostcoinyelitia  of,  ii.  609 
Fifth  nerve,  neurectomy  of 
second  and  third  divi- 
sions, with  avulsion  of 
Gasserian  ganglion,  i.  541 
Figure-of-8  removable  laver 

suture,  ii.  109,  110 
Filiform  bougie,  ii.  285 
Finger,  bandage  of.  i.  419 
Finger-joints,      contracture 
of.  ii.  4S2 
resection  of,  ii.  495 


Fingers,  amputation  of,  ii. 
497 
indications  for,  ii.  474 

bones    of,  tumors  of,  ii. 
487 

callosities  of,  ii.  487 

cavernous  nevi  of,  ii.  487 

chondroma  of,  ii.  488 

dorsal  surface   of,  ii.  478, 
479 

elephantiasis     Gnecorum 
of,  ii.  486 

epithelioma  of,  ii.  488 

leprosy  of,  ii.  486 

lipoma  of,  ii.  488 

lupus  of,  ii.  486 

malformations  of,  ii.  489 

osteochondroma  of,  ii.  488 

palmar  surface,  affections 
of,  ii.  480 

sarcoma  of,  ii.  488 

skin   of,   chronic   inflam- 
mation of,  ii.  486 

soft  parts  of,  injuries  of, 
ii.  474 

syphiltic     affections    of, 
li.  486 

tendons    of,  division  of, 
ii.  474 
ganglions  of.  ii.  488 
tumors  of,  ii.  487 

trigger,  ii.  483 

warts  of,  ii.  487 

webbed,  ii.  489 
Firearm  projectiles,  i.  386 
Fissure  of  anus,  ii.  114 

of  cheek,  i.  491 

of  neck  of  bladder,  ii.  311 

of  Rolando,  localization, 
i.  467 

of  soft  palate,  i.  559 

of  sternum,  i.  675 
Fistula,  i.  12,  140 

auricular,  i.  238 

biliarv.  ii.  50 

branchial,  i.  237,  629.  639 

coccygeal,  ii.  232 

communicating  with  va- 
gina, ii.  3.')6 

congenital  cervical,  i.  237 
of  facial  region,  i.  492 
of  neck.  i.  629 

esophageal,  i.  623 

esophagt»otracheal.  i.  619 

fecal,     after     abdominal 
section,  ii.  30 

gastrorenal.  ii.  216 

horsesho4\  ii.  ll.'>.  116 

in  ano.  ii.  lir>-llS 

in  iv\v.\\  region,  ii.  216 

intestiiion'nal.  ii.  216 

lacteal,  i.  {\i^i\ 

medi.'ui  ctT\ical.  i.  236 

of  breast,  i.  i\T^^\ 

of  U)\vrr  lip.  i.  VX^ 

of  iH'ck.  i.  <>'J<.) 

of  Steii.son's  duct.  i.  5S7 
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Fistula  of  stomach,  ii.  68 

Forearm,     dislocation     of. 

rectovaginal,  ii.  368 
eacral.  n.  232 

backward  and  inward, 

ii.  446 

tracheal,  i.  629 

upper  portion  of,  ii,  442 

tuberculous,  i.  207 

urachal,  ii.  27 

475 

ureterovaginal,  ii.  357 

Forehead    and    neck    ban- 

urethrovaginal, ii.  357 

dage,  i.  406 

urinary,  ii.  216 

and  nose  bandage,  i.  406 
and  upper    lip    bandage, 

vagina,  ii.  357 

vesico- uterine,  ii.  357 

baildage  of,  i.  405 

Foreign  bodies,  i.  383 

effects,  i.  383 

vesicovaginal,  ii.  357 

Fitch's    dome    trocar    and 

cannula,  i.  319 

in    air-passagea,    treat- 

Flail-joint,    treatment,     ii. 

ment,  i.  596 
in  bladder,  ii.  299 

615 

FIjul-like  joints,  i.  375 

in  bronchus,  i.  595 

Flat-foot,  ii.  61S-633 

in  chest,  i.  653 

Whitman'9platein,ii.620 

in  esophagus,  i.  619 

Floating  kidney,  ii.  217 

in     external     auditory 

urine  in.  i.  270 

canal,  i.  579 

Fluhrer's    crochet    drill,   i. 

in  fauces,  i.  570 

313 

in    frontal    sinuses,    i. 

Fluids,  aspirated,  examina- 

518 

tion  of,  i.  277 

in  larynx,  i.  595 

Folliculitis  of  vulva,  ii.  353 

in   meatus,  removal,  i. 

Food,  withholding,  in  pre- 

580 

paring  for  anesthena,  i. 

in  nose,  i.  499 

in  parotid  duct,  i.  588 

Foot,  ii.  590-642 

in  pharynx,  i.  570 

and      ankle,      fi);ure-ot-8 

in  mft  palate,  i.  558 

bandage,  i.  425 

in  submaxillary  duct,  i. 

bandage  of,  i.  424--126 

588 

Foramen  of  Winslow,  her- 

in trachea,  i.  595 

nia  through,  ii.  206 

in  urethra,  ii.  265,  266 

Forceps,  alligator,  i.  620,  ii. 

in  uterus,  ii.  .366 

266 

injuries  of  rectum  and 

introcannular.  L  602 

anus  by,  ii.  U2 

anatomic,  i.  310 

of  stomach   and   in- 

bullet,  with  spoon-shaped 

leatinal canal  from, 

jaws,  i,  3S7 

ii.  59 

cross-cut  tinj;,  i.  534 

intestinal     obstruction 

cutting,  i.  314 

from.  il.  74 

divisio.1  of  lio«e  bv.  i. 

ischiorectal          disease 

364 

from,  ii- 112 

doulile  tenaculum,  ii.  370 

migration,  i.  383 

esophu^eal.  i.  G20 
Fowler's  needle,  ii.  362 

palpation    in    diagnos- 
ing, i.  3S4 

hemostatic,    larieties,    i. 

perianal   alisccas  from. 

340 

ii,  112 

Hiinler'a  urethral,  ii.  266 

perirectal  abscess  from. 

Keen's  giniRe,  i.  SIS 

lion-jaw,  i.  373,  ,539 

384 

314 

pile-srnspin;r,  ii.  140 

HOiitBon    ray    in   diag- 

ring-shaped  pile,  i.  310 

tracheotomv  for,  i.  604 

sequestrum,  i.  369 

Forest  moss.  i.  63 

tenaculum,  i.  309 

Fowler's    incision     in      ap- 

thumb,  i.  309 

iieiidicitis,  ii.  106,  107 

Tieuiann's    bullet,  i.   387 

infolding    intestinal     su- 

Forearm,  ii.  463-466 

amputntioii  of.  ii.  496 

lines  of  incision  for  resect- 

cirsoid   aneurism    of,    ii. 

ing     ribs    in      pleurec- 

443, 4«7 

tomy,  i.  681 
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Fracture  of    lower  end   of 

jaw,  i.  520-523 
of  lumbar  vertebra?,  ii.  1 
of  malleoli,  ii.  593 
of  metacarpal  bones,    ii. 

473 
of  metatarsal   bones,    ii. 

601 
of  nasal  bones,  i.  495 
of  neck  of  femur,  ii.  510- 
513 

of  humerus,  ii.  425 

of  radius,  ii.  454 

of  scapula,  ii.  413 
of    odontoid    process,    i. 

641.645 
of  olecranon,  ii.  453 
of  OS  calcis,  ii.  601 
of  patella,  ii.  555-560 
of  pelvis,  ii.  227 
of  phalanges,  ii.  473 
of    posterior    portion    of 

articular     surface      of 

tibia,  ii.  592 
of  radius,  ii.  454 
of  ribs,  i.  670 
of  scaphoid,  ii.  601 
of  scapula,  ii.  412 
of  shaft  of  femur,  ii.  535 

of  ulna.  ii.  465 
of  skuU,  i.  434-448 
of  spinous  process,  ii.  1 
of  sternum,  i.  674 
of  stvloid  process  of  ulna, 

ii.'466 
of   thvroid    cartilages,   i. 

594' 
of  tibia,  ii.  590,  591 
of    transverse    processes, 

n.  1 
of   trochanter  major,   ii. 

511 
of  ulna,  ii.  454 
of  uppjer  jaw,  i.  519 
operations  on  bones  after, 

i.  366 
Pott's,    i.     149,    ii.    591, 

593 
resection  of.  i.  368 
supracondylar,  ii.  450 
ununited,  operations  for, 

i.  367 
Franck-Albert    method    of 

gastrostomy,  ii.  84-86 
Free  l)odies  in  elbow,  ii.  456 

in  knee-joint,    ii.    548, 
566 

in  tarsal  joints,  ii.  625 

in  tunica   vaginalis,   ii. 
248 
French's    forceps    and     re- 
tractor, i.  600 
palate  hook,  i.  499 
Frontal  sinus,  inflammation 

of,  i.  515 
sinuses,  i.  514-519 
sinusitis,  i.  515-517 


Fronto  -  occipital  bandage, 

i.  404 
Frost-bite,  i.  74-76,  ii.  478, 
607 

of  auricle,  i.  578 
Frozen  sections,  instructions 

for  making,  i.  245 
Funicular  process,   ii.    160, 

163 
Furuncle,  i.  77 

of  external  auditory  mea- 
tus, i.  581 

of  fingers  and  hands,  ii. 
478 

of  leg,  ii.  605 

of  scrotum,  ii.  237 


Gall-bladder     and     bile- 
ducts,  ii.  47-55 
Gall-stones,  ii.  53 

impacted,     in     common 
duct,  ii.  49 
Gait's  trephine,  i.  313 
Galvanocautery  loop,  i.  315 
Ganglia,  central,  lesions  of, 

i.  469 
Ganglion,  i.  163,  240 

of  foot,  ii.  625 

of    tendons,    removal,    i. 
360 
Gangrene,  i.  10 

after  venous  stasis,  i.  104, 
105 

drv,  after  venous  stasis, 
1.  105 

embolic,  i.  94,  106 

hospital,  i.  180 

moist,  after  venous  stasis, 
i.  105 

of  foot,  ii.  607,  608 

of  gall-bladder,  ii.  48 

of  lung,  i.  682 

of  testicle,  ii.  239 

senile,  i.  93,  106 

symmetric,  ii.  486 
Gangrdne     foudroyante,     i. 

181 
Gant's  pile  clamp,  ii.  142 
Gastrectomy,  ii.  86-91 
Gastroenterostomy,  ii.  90- 

94 
Gastrogastrostomy,  ii.  95 
Gastrojejunostomy,  ii.  90 
Gastrof>exy,  ii.  95 
Gastroplication,  ii.  94 
Gastrorenal  fistula,  ii.  216 
Gastrostomy,  ii.  83-87 
Gastrotomy,  ii.  82 
Gauze,  i.  53,  63 
Gelatin,  nutrient,  method  of 

making,  i.  20 
Gellv's  suture,  ii.  02 
Genitals,    female,    care    of, 

before  operation,  i.  49 
Genu  valgum,  ii.  554,  564, 

577 


Genu     valgimi,     Mikulicz's 
apparatus  for,  ii.  579 
treatment,  ii.  578 
Wolff's    treatment,    ii. 
579 

varum,  ii.  564,  579,  609 
Giant  growth  of  foot,  ii.  626 
Giant-cell,  i.  13 
Gibson's  bandage,  i.  407 
Gigli  wire  saw,  i.  312,  361, 

362 
Gingivitis,  i.  527 
Girdle,  shoulder,  ii.  406 
Glanders,  i.  78 

bacillus  of,  i.  32 

ulceration  of,  in  nose,   i. 
503 
Glans   penis,   inflammation 

of,  ii.  255 
Gleet,  ii.  280 
Glioma  of  brain,  i.  227 

of  spinal  cord,  i.  227 
Glomerulus,    coccvgeal,    ii. 

233 
Glossitis,  chronic,  i.  547 
Glottis,  edema  of,  i.  598 
Glucose,  estimation  of,  i.  262 
Glucosuria,  i.  262-264 
Gluteal    arteries,  aneurism 
of,  ii.  234 
ligation  of,  ii.  235 
Glycerin  agar,  i.  21 
Goelet's  method  of  nephror- 

rhaphv,  ii.  226 
Goiter,  i'.  610-616 
Golding-Hird  operation  for 

single  harelip,  i.  488 
Goldtliwait's  apparatus  for 

straightening  spine,  ii.  9 
Gonitis,  gonorrheal,  ii.  567 
Gonococcus     infection     of 
ovary,  ii.  392 

of  Neisser,  i.  28 
Gonorrhea,  ii.  273-278 

diplococcus.  i.  28 

in  women,  ii.  359 
GoodcU's  dilator,  ii.  367 
Gorget.  Teale's,ii.  2S7 
Goulev's  probe,  ii.  270 
Gout  of  foot.  ii.  612 
Go^Tis.  disinfection  of.  i.  53 
Graefe's  coin  catcher,  i.  620 
Gram's  stain,  i.  25 
Grannv  knot.  i.  340 
Granulating  flap,  transplan- 
tation of,  i.  330 
Granulation  tissue,  i.  3 
Granulations,  profuse,  i.  58 
Granuloma,  hemorrhagic,  i. 
460 

of  auricle,  i.  582 

of  tracheal  wound,  i.  603 

tuberculous,  i.  207 

umbilic.  ii.  27 
(frave.*j's  disea.st*,  i.  612 
Great    toe,  exostosis  of,   ii. 

625 


ii.  4»t5 

Gritti'a  method  of  amputa- 
tion of  femur,  ii.  5S5 

GroiD,  bandage  of,  i.  401, 
421,  422 

Groins,  bandage  of,  i.  423, 
424 

Gubemaculum  testis,  ii.  159 

Gumma,  i.  197 

of  Bkin,'t.  82 

offtp1een,ii.42 

of   subcutaneous  connec- 
tive tissue,  i,  82 

precocious,  i.  198 

syphilitic,   of   stemomos- 
toid.  i.  4130 

tulierculous,  i.  81 
Gums,  i.  527,  52S 

carcinoma  of,  i.  482 
Gunshot  fracture,  ii.  600 

injuries,  i.  165-176 
contour,  i.  652 
of  abdominal  cavity,  11. 
33 
walls,  11.  24 
of  Mr-passages,  i.  594 
of  bladder,  ii.  298 
of  blood-vessels,  i.  85 
of  chest,  i.  652,  fi53 
of  elhow.  ii.  455 
of  esophapis,  i.  617 
of  gal  [-bladder,  ii.  34 
of  heiid,  i.  450,  451 
of  hip-joint,  ii.  515 
^ii.58 


ofm 


.  147 


of  kidneys,  it.  33 
of  knec-joiiil.  ii.  .^4.S 
of  liver,  ii.  33 
of  long  l>oni's,  1.  137  . 
of  nip.sentrry,  il.  67 
of  scapul.'i,  ii.  414 
of  shoulder-joint,  ii.  416 
ofspiiiiil  conl,  ii.  22 
of  spleen,  ii.  33 
ofslomach.  ii.  .51,  6S 
ofteMliele.ii.  237 
of  lonRue,  i.  540 
of  uH-rus.  ii.  366 
of  wri«(-ioint,ii.476 
seton,  i.  652 
GiJiither's    nuHliHculion    of 
Pirogiiff's  nii'liitiirsat  ani- 
ptitiilion.  ii.  637 
Qussenbaiicr'fi  iirliticii<l 

!an'n.\,   I'ark's   modifica- 
tion, i.  000 
Gynecomastia,  i,  655 


Hackkh  s  potilmor  Eii.slro 
H.'ippdoni  iieedlf,  i.  321 
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I  Hahn's  incision  for  resection 
I  of  knee-joint,  ii.  576 

;       operation  for  ectopic  tea 


Haines's  test  for  gh 
i.  262 

Hallux  valgus,  ii.  622 

Halsted's  operation  for  car- 
cinoma of  breast,  i.  066 

Hamilton's     apparatus,     ji. 
536 

Hammer-toe,  ii.  600 

Hand,  ii.  463-496 
and  arm  sling,  i.  417 
and  wrist,  figure-of-8  ban- 
dage of,  i.  418 

Hanging,  suiddal,  i.  645 

Harelip,  i.  484-490 

Head,  actinomycous  of  re- 
gion of,  i.  21 1 
bandages,  i.  404 
capcUne  bandas 
gunshot   1 


451 


S;' 


surgery,  i,  429 
Healing  by  primary  inl 

tion,  i.  2~<i 
Heart,  1.  684 
dilatation,  acute,  as  ca 

of  death  after  ope- 
in   chloroform   at 
thcsia,  i.  298 
examination    of,    in    j 
paring    for   anesthesia, 


wounds  of,  i.  684 
Heat   and   nitric    acid   test 
for  albuniin  in  urine,  i. 
260 

etTecIf  of,  i.  73 

of  inflanimation,  i.  7 
Hcgar's    test    for    diffpren-  l 

tinting  uterine  and  ovar-  I 

inn  tumors,  ii.  397 
Hemarthrosis.  i.  87,  146 

puncture   of   capsule    in, 
i.370 
Hemnlemesis,  ii.  95,  100         I 
Hematocele,  chronic,  ii.  245 

of  s|>ermHlic  cord.  ii.  2.17  i 

of  tunica  vaEinalis,  ii.  2.37  ! 

pudendal,  ii.  349  ' 

Hematoma,  i.  66,  87 

menxlrual.  ii.  4.13  ' 

of  ovary,  ii.  3!)5  I 

of  Hcalp,  i.  429  | 

of  vulva,  ii.  3.^5 

prepatellar,  ii.  .WO  I 

Hpmalonivcliai  ii.  19 
Hem,itorraehifi,  ii.  20  ' 

Hematosalpinx,  ii.  384  i 

Hematuria,  i.  267,  ii.  28 

due   lo   atrophic   kiduey.  ' 
i.  272 
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Hemorrhage,    secondary,    i. 

87,  88 
spontaneous  arrest,  i.  87 
styptics  in,  i.  343 
subcutaneous,  i.  88 
suturing  in,  deep,  i.  342 
symptoms,  i.  89 
tampon  in,  chemise,  i.  342 
tamponade  in,  i.  342 
traumatic,  in  sheaths  of 

extensor     tendons     at 

back  of  wrist,  ii.  478 
treatment,  general,  i.  353 
tubular,  ii.  20 
venous,  i.  98 

and  arterial,  differential 
diagnosis,  i.  99 

arrest  of,  i.  343 
Hemorrhagic  diapedesis,  i.  9 
fever,  i.  89 
granuloma,  i.  460 
Hemorrhoids,  ii.  136-143 

forceps,  i.  310 
Hemostasis  in  amputation, 

i.  380 
in   disarticulation,  i.  380 
prophylactic,  i.  339 
Hemostatic   forceps,    varie- 
ties, i.  340 
Hemothorax,  i.  624 
Hepatitis,  suppurative,  ii.  25 
Hermaphrodism,  ii.  292 
Hernia,  ii.  143-209 
bandage,  i.  401 
cecal,  ii.  163,  185 
cerebri,  i.  459 
clinical  conditions,  ii.  147 
congenital,    ii.    144,    146, 

160 
diaphragmatic,  ii.  206 
double,  ii.  168 
encysted,  ii.  161,  162 
etiology,  ii.  146 
femoral,  ii.  188-195 
frequency  of,  ii.  143 
incarcerated,  ii.  151 
infantile,  ii.  161 
inflamed,  ii.  151 
inguinal,  ii.  158-187 
inguinoscrotal,  ii.  167, 168 
internal,  ii.   73,  206,  209 
intestinal,  ii.  162 

and  omental,  ii.  162 
into  duodenojejunal  fossa, 

ii.  207 
into  funicular  process  of 

peritoneum,  li.  164 
into  ileoappendicular 

fossa,  ii.  207 
into    intersigmoid    fossa, 

ii.  208 
into   retrocecal   fossa,  ii. 

207 
irreducible,  ii.  148-150 

from  adhesions   at    in- 
ternal ring,  ii.  163 
Littr^'s,  ii.  145 


Hernia,  lumbar,  ii.  203,  204 

obstructed,  ii.  151 

obturator,  ii.  202 

of  bladder,  ii.  185,314,315 

of  lung,  i.  684 

of  ovary,  ii.  186 

omental,  ii.  162 

operations,     suture    ma- 
terials for,  ii.  183 

perineal,  ii.  205 

properitoneal,  ii.  187 

pudendal,  ii.  205 

rectal,  ii.  205 

reducible,  ii.  147,  148 

retrovesical,  ii.  208 

Richter's,  ii.  145 

sciatic,  ii.  203,  204 

scrotal,  ii.  164,  167 

irreducible,     treatment 

with  truss,  ii.  174 
scrotal  truss  for,  ii.  171 

sliding,  ii.  185 

strangulated,  ii.   152-157 

surgical,  ii.  144 

taxis  in,  ii.  150 

through  foramen  of  Wins- 
low,  ii.  206 

traumatic,  ii.  144 

umbiUc,  ii.  195-198 

vaginal,  ii.  205 

ventral,  ii.  201,  202 
after    abdominal    sec- 
tion, ii.  31 

ventroinguinal,  ii.  166 
Hernial  aneurism,  i.  96 

coverings,  ii.  144 

opening,  ii.  144 

ring,  ii.  144 

sac,  ii.  144-146 
Herpes  labialis,  i.  476 

progenitalis,  ii.  256 
of  vulva,  ii.  354 

rhagades,  i.  476 
Hesselbach's  triangle,  ii.  166 
Heteroplastic  operations,  i. 

328 
Highmore,    antrum    of,    i. 

528-530 
Hilton's  white  line,  ii.  140 
Hip-joint,  ii.  499 

amputation  at,  ii.  544 

ankylosis   of,    treatment, 
operative,  ii.  543 

contracture  of,  ii.  530 
treatment,      operative, 
ii.  543 

disease,  ii.  515-530 

dislocation  of.  ii.  499 

gunshot  injuries  of,  ii.  515 

lymphatic       glandular 
swellings   in   region  of,  ; 
ii.  538 

resection  of,  ii.  539-543 

tumors  of  region  of,  ii.  538 
Histology,     pathologic,     in 

diagnosis   and   prognosis, 

i.  245 


Hochenegg's   operation   for 
carcinoma  of  rectum,  ii. 
135 
Hodgkin's  disease,  i.  113,  ii. 
43 
blood    examination  in, 
i.  259 
Hoffmann's  costal  fixation 

of  kidnev,  ii.  226 
Hollow  foot,  ii.  613 
Hopkins's  suture,  ii.  408 
Hordeolum,  i.  475 
Horns,  cutaneous,  i.  230 

sebaceous,  i.  230 
Horseshoe    fistula,    ii.   115, 
116 
kidnev,  ii.  216 
Horsley's  method  of  enteror- 
rhaphy,  ii.  65 
of  intestinal  anastomo- 
sis, ii.  65,  70 
Hospital  gangrene,  i.  180 
sore  throat,  i.  573 
steam-sterilizer,  i.  53 
Hot  abscess,  i.  11 
Hot-air  sterilizer,  i.  25 
Hour-glass    contraction    of 
hernial  sac,  ii.  145 
of  stomach,  treatment, 
ii.95 
Housemaid's  knee,  i.  241,  ii. 

580 
Hueter's  incision  for  resec- 
tion of  hip- joint,  ii.  539 
method     of^    neurectomy 
and  stretching  of  fa- 
cial ner>e,  i.  545 
of    resection  of   ankle- 
joint,  ii.  631 
of  shoulder- joint,  ii. 
437 
operation   for  carcinoma 

of  rectum,  ii.  132 
test  movement,  ii.  413 
Humerus,  anatomic  neck  of, 
fracture  of,  ii.  425 
condvles  of,  fracture  of, 

ii.*450 
dislocated  head  of,  frac- 
ture of,  at  surgical  neck, 
ii.  425 
epicondvles    of,    fracture 

of,  ii.*450,  452 
fracture  of,  ii.  448-450 
during  birth,  ii.  426 
greater      tuberosity      of, 

fracture  of.  ii.  425 
long    head   of   biceps   of, 

ciislocation  of,  ii.  425 
neck   of,    fracture   of,  ii. 

425 
sarcoma  of,  ii.  433 
sequpstrotoiny  of,   ii.  457 
shaft    of,    fracture  of,   ii. 
44S 

Huiiterian  cliancro,  i.  S2,  ii. 
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Hutchinson  teeth,  i.  204 
Hyaline  thrombi,  i.  106 
Hydrurthrosis,  i.  151 
of  elixiw-joint,  ii.  442 
of  knee-joint,  ii.  584 
puncture  of  capsule  in.i. 
370 
Hydrocele,  ii.  244-248 
of  hernial  sac,  ii.  146 
of  neck,  i.  228 
congenital,  i.  628 
non congenital,  1.  630 
of     round    ligament,     ii. 
390 
in  female,  ii.  355 
of  sac  in  femoral  hernia, 

ii.  190 
of  spermatic  cord.  ii.  248 
Hydrocephalus,  i.  473 

internal,  i.  470 
Hydrochloric   acid     in  gas- 
tric contents,  i,  276,  276 
Hydronephrosis,  ii.  218,  219 
fluid  obtained  in,  i.  278 
urine  in,  i.  270 
Hydrophobia,  i.  190-192 
Hydrops  folliculi.ii.  394 
of  antrum  of  Highmore ,  i. 
529 


tuberculous,  i.  151 
HydroiTQchis,  ii.  II 
Hydrosalpinx,  ii.  3S4 
Hydrothorax,  i.  675 
Hygroma  of  bursa  miic< 

of     olecranon,     ii. 

45fi  I 

of  shoulder,  ii.  432       I 

of  neck.  i.  629  I 

prepatellar,  ii.  ."WO 

Hyoid  bone,  i.  .S94 

fractures  of,  i.  594  | 

Hyperemia  of  ovary,  ii.  .'i(l2 
Hyperplaxlu,  congenital,  of 

leukemic,    of     lymphatic 
glands,  i.  113' 

syphilitic   renal,  i.  270 
Hypertrophy  of  likdder.  ii. 
315 

of  Itlandin-Nuhn  gland,  i. 
5.57 

of  lymphatic  glands,  i.  113 

of  prostate,  ti.  333 

of  spleen,  ii.  42 

of  testicle,  ii.  250 

of  thyroid  gland,  i,  611 
Hypodermociysis,  i.  3.S2         j 
HypogloRsa)  nerve,  injuries  ! 

of,  I.  025 
Hypospadias,  ii-  291-293         j 
Hysteria,  traunialic,  ii.  19       I 


GENERAL   INDEX 

IcK,  local  use,  i.  63 
Ice-coil,  i.  64 

Ichthyosis  of  tongue,  i.  547 
Ileoap{)endicutar  fossa, 

hernia  into,  ii.  207 
Ileocecal  intussusception 

73 

I  liac  arteries  ,t  ransperi  tonea  I 
ligation  of,  ii.  236 
artery,  common,  ligation 
of,  ii.  234 
external,  ligation  of,  U. 
235 
in       elephantiasis 
arabum,  i.  349 
glands,  tuberculous  infec- 
tion of,  in  hip-joint  dia- 


Imperforate  anus,  ii.  12S,  129 


152 

Incontinence    of   urine,    ii. 
305, 306 
paradoxical  fecal,  ii.   140 

Incubator,  laboratory,  i.  23 

Infarction,  cuneiform,  i.  106 
embolic,  i.  106 

Inflamed  hemia,  ii.  151 

Inflammation,  i.  1-65 
nflvmph  vessels,  i.  lOS. 

Infraction,  i.  125 

Infraorbital  nerves,  neurec- 
tomy of,  i.  540 

Infr.^al pilar    bursa,     deep, 
inflammation  of,  ii.  .'>S2 

Infundibular  pregnancy,   il. 


401 
Infusion, intraiei 


i.  351 


slllicutaneous,  i.  351 

Ingrowing  toe-nail,  ii.  605 

In^inal  hernia,  ii.  \5R 

truss,  ii.  170 
Inguinoscrotal     hernia,     ii. 

167 
Inhaler,  Allis's  ether,  i.  292 

Clover's  ether,  i.  293 

Daniels's      modifica- 
tion, i.  30! 

Junker's     chloroform,    i. 


I  Intel 
Intri 
Intn 


gunshol.i.  16,5.     ,See  also 
Gjiruthol  injiirirK. 
Inner^'afion,  insensble,  i,  45 
Innominate  arterv,  ligation  j 

of,  i.  635  ■ 

Insensible  innervation,  i.  4S  ' 
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Iodoform,  i.  61 

gauze,  i.  63 

poisoning,  treatment,  i.  61 
loaophiiia,  i.  257 
Ischiorectal    disease    from 

foreign  bodies,  ii.  112 
Ischuria  paradoxa,  ii.  1 


Jacksonian  epilepsy,  i.  472 
Jarv'is's  snare,  i.  504 
Jaundice  after  gunshot  in- 
jury of  liver,  ii.  34 
blood  examination   in,  i. 

258 
catarrhal,  ii.  47 
Jaw,  i.  519 

adenomas  of,  i.  532 
benign  tumors  of,  i.  531 
carcinoma  of,  i.  533 
caries  of,  necrotic,  i.  528 
chondromas  of,  i.  532 
fibromas  of,  i.  532 
four-tailed  bandage  of,  i. 

401 
lower,     acute     infectious 
osteomyelitis    of,    i. 
528 
contracture  of,  i.  530 
dislocation   of,   i.   525, 

526 
fractures  of,  i.  520-523 
mcKiian   section   of,   in 
cancer  of  tongue,  i. 
553 
modified  Barton's  ban- 
dage for,  i.  407 
resection  of,  i.  534,  535, 
537 
lumpy,  i.  211 
necrosis  of,  i.  528 
oblique  bandage  of,  i.  407 
odontomas  of,  i.  532 
osteomas  of,  i.  532 
osteomyelitis  of,  i.  528 
periostitis  of,  i.  527 
sarcoma  of,  i.  532 
tiunors  of,  i.  531,  532 
upper,  fractures  of,  i.  519 
resection  of,  i.  537 
Jeweler's  drill,  i.  365 
Joint  disease,  Charcot's,  i. 

152 
Joints,  contracture  of,  i.  159 
contusions  of,  i.  146 
diseases  of,  i.  146 
drainage  of,  i.  371 
erasion  of,  i.  372 
flail-like,  i.  375 
gunshot  wounds  of,  i.  147 
incision  and  drainage  of, 

i.  371 
inflammation  of,  i.  150 
injuries  of,  i.  146 
movable  l>odies  in,  i.  162 
treatment,  i.  376 


Joints,  operations  on,  i.  370 
after  injury,  i.  370 
resection  of,  i.  371-374 
sarcoma    of,    treatment, 

i.  376 
wounds  of,  i.  147 

Jugular  vein,  external,  in- 
juries of,  i.  627 

Junker's  chloroform  inhaler, 
i.  296 

Jury  mast,  i.  647 

Jute,  i.  63 


Kader's  method  of  gastros- 
tomy, ii.  85 
Kaefer's  apparatus  for  frac- 
ture of  leg,  ii.  594 
Keen's  gouge  forceps,  i.  318 
Keith's      broad      ligament 

clamp,  ii.  375 
Kelene  anesthesia,  i.  306 
Keloid,  cicatricial,  i.  68 
Kettle,  croup,  i.  602 
Keyes's  instillation  syringe, 
ii.  275 
needle  for  varicocele,  ii. 

251 
operation  for  varicocele, 
ii.  251 
Kidney,  ii.  209 
absence  of,  ii.  217 
actinomycosis  of,  urine  in, 

i.  270 
adenoma  of,  ii.  220 
anteversion  of,  ii.  216 
atrophic,   hematuria    due 

to,  i.  272 
calculus  in,  urine  in,  i.  271 
carcinoma  of,  ii.  220 
costal  fixation  of,  ii.  226 
cysts  of,  ii.  219 

urine  in,  i.  270 
decapsulation  of,  ii.  227 
displacements  of,  ii.  217 
examination   of,   in   pre- 
paring  for   anesthesia, 
1.  290 
fibroma  of,  ii.  220 
fistulas   in   region   of,   ii. 

216 
fixation  of,  costal,  ii.  226 
floating,     congenital,     ii. 
217 
urine  in,  i.  270 
gunshot  injuries  of,  ii.  33 
horseshoe,  ii.  216 
hydatid  cyst  of,  ii.  219 
hyperplasia  of,  syphilitic, 
simulating       malignant 
gro^'ths,  urine  in,  i.  270 
injuries  of,  ii.  209 
lipoma  of.  ii.  220 
malformations  of,  ii.  216 
malignant  disease  of,  ii. 
220-222 


Kidney,  malijB^ant  tumors 

of,  urine  in,  i.  270 
malpositions  of,  ii.  216 
misplacements  of,  ii.  216 
movable,  ii.  217,  218 
open  wounds  of,  ii.  210, 

211 
operations  on,  ii.  222 

anterior  abdominal  or 
transperitoneal  inci- 
sion for,  ii.  223 

lumbar  incision  for,  ii. 
222 
parench}ina    of,    pyelitis 

with  hyperemia  of,  urine 

in.  i.  *9 
pelvis  of,  acute  catarrh  of, 

urine  in,  i.  269 
polycystic     dej^eneration 

of,  urine  in,  i.  270 
rupture  of,  ii.  209,  210 
sarcoma  of,  ii.  220 
stone  in,  ii.  211 
subcutaneous  traumatism 

of,  urine  in,  i.  272 
tuberculosis  of,  ii.  214 

urine  in,  i.  271 
tumors  of,  ii.  220 
Klebs-L6fller  bacillus,  i.  29 
Knee,   figure-of-8    bandage 

of,  i.  424 
housemaid's,  i  241,  ii.  580 
Kn€»e-chest  position,  ii.  113, 

357 
Knee-joint,   abscess  of,   ii. 

567 
amputation  at,  ii.  584 
ankylosis  of,  ii.  573 
arthritis  deformans  at,  ii. 

551 
contracture  of,  cicatricial, 
ii.  576 

inflammatory,  ii.  571- 
576 

myopathic,  ii.  576 
curvature  of,  ii.  577 
dislocation  of,  ii.  548 

traumatic,  ii.  551 
floating  bodies  in,  ii.  548 
fracture  of,  ii.  549 

treatment,  ii.  563 
free  l)odies  in,  ii.  548.  566 
gunshot  injuries  of,  ii.  548 
hydrarthrosis  of,  ii.  564 
hydrops  of,  ii.  564 
infections  of.  ii.  566,  567 
injuries  of.  ii.  54S 
internal  derangement  of, 

ii.  550 
•meniscus   of.   dislocation 
of,  ii.  552 

injuries  of,  ii.  552 
osteomyelitis  of,  ii.  567 
region  of,  ii.  548 

diseases  of  bursip  in,  ii. 
5.S0 

sarcoma  of.  ii.  5S2 


Knee-joint,  region  of,  tumors 


for  c 


,.  4S3 

hip-i«i 
method    of 
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of  ahoulder-joint,   ii. 
436 
Dsteoplastic   resection  of 


soft  parts  of,  treatment,  ii. 


synovial  polyarthritis  of, 

ti.   566 
synovitis  of,  ii.  564, 563 
tuberculous   arthritis   of, 
ii.  567-570 
inflammation  of,  treat- 
ment, ii.  5G9 
Knife,  Weber's,  ii.  270 
Knock-ltnee,  ii.  577 
Knot«  all  inside  euture,  ii. 

62,  63, 64  I 

Kocher's  curv'ed  incision  for  ' 
goiter,  i.  613 
method  of  reducing  sub- 
coracoid  dislocation, 
ii.419 
of  resection  of  ankle-  . 
joint,  ii.  630  ' 

of  elbow,  ii.  459 
operation    for    cancer    of 
tongue,  i.  554 
for  torticollis,  i.  651 
Koch's  bouillon,  i.  20 
Kfinig's  osteoplastic  rhino-  ' 
plasty,  i.  513  I 

rhinoplasty,  i.  5U 


injunes  ol,   i.  6^ 

TaraJysiB     of,     after 

thyroidectomy,    i. 


.  133 


Kraske  s  operalio 

Kraurosis  vulvir,  ii.  :153 
Kronleiii's       craniocerebral 

topographic   lines,  i.   463  j 
Ktimmer's    amputation    of 


l.AmiM,  dermoids  of.  i.  236 

Laboratory  aids,  i.  243 
incubator,  i,  23 

Labordc's  method  of  trac- 
tion of  tongue  in  danger- 
ous anesthexia.  i.  300 

Lacteal  calculi,  i.  657 
fistula,  i.  656 

Lactic  acid,  presence  of,  in 
gastric  contents,  i.  L'75* 

Laminectomy,  ii.  2 

Langenbui'k'a     ehciloplasty, 


BlV 
stenosis,  i.  607 

Laryngectomy,  i.  608-610 

Laryngitis,  i.  599 

Lai^ngotisBure,  i.  608 

Laryngoscopy,  i.  596 

Laryngotomy,  i.  599,  607 
cricothyroid,  i.  602 

Laryngotracheotomy,  i.  SW 
600,  602 

Larynx,  i.  594-W9 

Laudable  pus,  i.  3 

Lavage  of  stomach,  i.  618 

Law,  Colies'i    '       ' 

Layer  sutun  , 

Lead  poisoning  of  gums, 
i.  528 

Lefort's  modification  of 
Hrogoff's  metatarsal  am- 
putation, ii.  640 

Leg.  ii.  590 

amputation  of.  ii.  626 
arteries  of,  injuries  of,  ii. 

603 
Barbadoes,  i.  S4 
bonps    of,     inflammation 

of,  ii.  608 
carcinoma  of.  ii. 624 
cellulitis  of,  ii.  605 
chondroma  of,  ii.  025 
eczema  of,  ii.  605  , 

erysipelas  of,  ii.  605  I 

filiromaof.  ii.  623 
figure-of-8  Ijandage  of,  i. 

427  I 

fracture  of.  ii.  500-.')96 
fiirimclcs  of,  ii.  605 
lympiiangitisof,  ii.  605 
muscles  of,  injuries  of,  ii. 


I    for   rpseetion   of 


skin  of,  inflamm 


tumors  of.  ii.  622  i 

ulcer  of,  ii.  606,  606,  624 
ulceration  of.  ii.  605  i 

varices  of,  ii.  624  I 

vessels  of,  injuries  of,  ii. 
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Lipoma  of  fingers,  ii.  488 
of  foot,  ii.  623 
of  kidney,  ii.  220 
of  pelvic  region,   ii.   233, 

538 
of  scalp,  i.  434 
of  scrotum,  ii.  237 
of    sheath    of    extensor 
communis  digitorum, 
ii.  625 
of  peroneal  muscles,  ii. 
625 
of  spinal  cord,  ii.  22 
of  tongue,  i.  555 
of  vulva,  ii.  355 
perirectal,  ii.  136 
retroperitoneal,  and  epi- 
plocele,  differentiation, 
li.  26 
Lips,  adenoma  of,  i.  477 
atheroma  of,  i.  477 
carcinoma  of,  i.  479 

cheiloplasty  in,  i.  482 
congenital  hyperplasia  of, 
i.  477 
malformations     of,     i. 
484 
ectropion  of,  stomatoplas- 
tic  operations  for,  i.  493 
fistula  of,  i.  493 
mucous  cysts  of,  i.  477 
scrofulous    edema    of,    i. 

477 
tumors  of,  i.  477 
Liquid  air  anesthesia,  i.  306 
Liirfranc's    metatarsal    am- 
putation, ii.  635 
Lister's  method  of  resection 
of  wrist- joint,  ii.  492 
operation  for  varicocele, 
ii.  253 
Liston's  forceps,  i.  314 
Lithopedion,  li.  403 
Lithotomy  position,  ii.  343 

suprapubic,  ii.  323 
Lithotrity,  ii.  324 
Littr^*8  Hernia,  ii.  145 
Liver,  ii.  43 

abscess  of,  ii.  43 

after  gunshot  injury,  ii. 
34 
adenomas  of,  i.  232 
carcinoma  of,  ii.  46 
cirrhosis  of.  ascites  from, 

ii.  44,  45 

echinococcus     cvsts     of, 

abscess    of    afxlominal 

walls  from,  ii.  25 

gim.shot  woimdsof,  ii.  33 

rupture    of,    hemorrhage 

from,  ii.  28 
scK^mdarv  deposits  in,  ii. 
46 
Lizar-Velpeau  incision  for 
simultaneous  removal  of 
both  superior  maxillas, 
i.  539 


Localization  of  brain  areas, 

i.  466 
Lockjaw,  i.  530. 
Longuet's  operation  for  hy- 
drocele, ii.  247 
Lordosis,  i.  646 
Lower  extremity,  ii.  499 
Liicke's  incision   for  resec- 
tion of  hip-joint,  ii.  539 
neurectomy    of    superior 
maxillary  nerve,  i.  540 
Lud wig's  angina,  i.  628 
Lumbago,  traumatic,  ii.  19 
Lumbar   fossa,   abscess    of, 
ii.  215 
hernia,  ii.  203 
puncture,  i.  278 
vertebra*,  ii.  1-4 
Lumen  of  vein,  obliteration 

of,  i.  103 
Lumpy  jaw,  i.  211 
Lungs,  i.  681 
abscess  of,  i.  681 

sputum  in,  i.  274 
cavities  in,  operations  on, 

i.  682 
echinococcus  of,  i.  683 
empyema  rupturing  into, 

sputum  in,  i.  274 
examination    of,    in    pre- 
paring   for   anesthesia, 
1.  290 
gangrene  of,  i.  682 
hernia  of,  i.  684 
neoplasm  of,  sputum  in, 

1.  274 
resection  of,  i.  683 
sarcoma  of,  i.  683 
Lupus,  ii.  486 
exedens,  i.  80 
exfoliatus,  i   80 
hvi)ertrophicus,  i.  80 
of  auricle,  i.  581 
of  facial  region,  i.  476 
of  lobule  of  ear,  i.  581 
of  nose,  i.  501 
of  tongue,  i.  548 
vulgaris,  i.  80 
Lu.schka's  gland,  ii.  233 
Lvmphadenitis,  i.  109 
axillary,  ii.  432 
of  lateral  cen'ical  region, 

i.  627 
septic,  ii.  539 
suppurative,    abscess     of 
alxiominal  walls  from, 
ii.  25 
of    lateral    cervical   re- 
gion, i.  628 
syphilitic,  i.  113 
tuberculous,  i.  Ill,  ii.  539 
of    lateral    cen'ical  re- 
gion, i.  627 
Lvmphangierta.sis,  congeni- 
tal, of  nock.  i.  629 
Lyinphangioma.  i.  228 
congenital,  of  neck,  i.  629 


Lymphangioma  in  region  of 
saphenous  vein,  ii.  539 
of  tongue,  i.  228,  548,  556 
Lymphangitis,  i.  108 
gonorrheal,  ii.  277 
of  leg,  ii.  605 
Lymphatic  glands,  diseases 
of,  i.  107-113 
tuberculous,    of    neck, 
extirpation  of,  i.  638 
glandular  swellings  in  re- 
gion of  hip  and  upper 
portion  of  thi^h,  ii.  538 
leukemia,  i,  632 

acute,  blood  examina- 
tion in,  i.  258 
chronic,    blood   exami- 
nation in,  i.  258 
nevi,  i.  228 

vessels,  diseases  of,  i.  107 
inflammation  of,  i.  108 
injuries  of,  i.  107 
Lymphatics  of  stomach,  ii. 

80 
Lymphoma,  ii.  433,  539 
malignant,  i.  113 
of  nasopharvnx,  i.  574 
of  neck,  i.  ^2 
Lymphorrhagia,  i.  107 
Lymphosarcoma,  i.  222 
Lymphostasis,  i.  109 


Macewen's  chisels,  i.  317 

method  of  treating  frac- 
ture of  patella,  ii.  560 

needling  in   aneurism,   i. 
349 
Mackenzie's  esophagotome. 

Roe's  modification,  i.  623 
Macrodactvlism,  ii.  491 
Macroglossia,  i.  491,  548 
Macrostoma,  i.  491,  493 
Madura  foot,  ii.  606 
Maisonneuve's  urethrotome, 

ii.  2S6 
Mai  p>erforant  du  pi€»d,  ii. 

606 
Malar  bone,  luxation  of,  i. 

520 
Malgaigne's    operation    for 

single  harelip,  i.  487 
Malleoli,  fracture  of,  ii.  593 
Mallet,  bone,  i.  363 
Mamma.     See  lireast. 
Many-taile<i  bandage,  i.  400 
for  abdomen,  i.  402 

!)inder,  ii.  401 
Marasmus  thn)inbosi8,  i.  102 
Marchand's  cells,  i.  5 
Massage,  i.  64 

a  friction,  i.  64 
Mastitis    adolescentium,    i. 

654.  (>55 
Mast<)<ivni;i.  i.  657 
Mastoid  chisels,  i.  .^S.*) 

steatoinas  of,  i.  5S6 


Mastoid,  trephining,  i.  584 
Mastfiiditis,  i.  583 
Hataa's  operation  for  aneur- 
ism, I.  346 
splint     in     fractures     of 
lower  jaw,  i.  523 
Mathews's  rectal  speculum, 

ii.  114 
Maxilla,     See  Jaw. 
Maxillary    nene,    superior, 
neurectomy  of,    i. 
540 
resection  of,  i.  540 
Maylard'a    device    for    em- 
ploying dissecting  forceps 
as  clamps,  ij.  60 
Mayo's  method  of  gastrec- 
tomy, ii.  K7 
McBumey'a  inddon  in  ap- 
pendicitis, ii.  105 
method   of   reduction   of 
fracture   of   dislocated 
head  of  humerus  at  sur- 
l^calneck.  ii.  425 
skin -stretching  hooks,   i. 
332 


furuncle  of,  i.  581 
removal     of    foreign 
bodies  from,  i.  580 
suppuration  of,  i.  581, 


Mediastinitis 
Buppuratii 


i.  628 


.674 


Mediocarpal  articulation, 
dislocation  of.  ii.  472 

Mediotars.ll  joint,  gunshot 
fractures  of,  ii.  600 

Medulla  oblongata,  tumors 
of.  i,  470 

Medullary  (issues,  inflam- 
mation of.  l.  I3A 

Melanosarcoma    of    breast, 


i.494 

Schininiell.usch's.  i.  494 
Meningilii',  Iraumutic.  i.  457 
Meningocele,  spinal,  ii.  12 
Meningomyelocele,  ii.  12 
Meniscus  of  knee-joint,  dis- 
location of,  ii.  552 
injuries  of.  ii.  552 
Menstrual     hematoma,     ii. 

433 
Mercuric  chlorid,  i.  .59 

iodid.  i.  60 
Mcsenlerv,  gunshot  wounds 
of.  ii.  67 
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pus,   dislocation  be- 


syphilis  of,  ii,  479 
tuberculous   osteomye- 
litis of,  ii.  479 
!taw,  i.  361,  362 


Metamorphosis,  augmented, 
and  sui^cal  fever,  re- 
lations. I.  43 
cheesy,  i.  13 
Metatarsal   amputation,   iJ. 
635 
bones,   dislocation   of,  ii. 


fracture  of.  ii 

of,  i 


601 


Bupemumerary,  ii.  625 

Metatarsaleia,  it.  612 

Metatarsophalangeal  joints, 
resection  of,  ii.  635 

Metatarsus,  bones  and  joints 
of.  inflammation 
of,  ii.  812 
tuberculous,  treat- 
ment of.  ii.  612 
resection  of,  ii.  634 

Metritis,  streptococcus,  ii. 
368 

Meyer's  operation  for  car- 
cinoma of  breast,  i.  663       , 

Micro-organisms,  occurrenee 
and  spread,  i.  16 

Microsporon  seplicum,  i.  15 

Micro-stoma.  i,  477 

St om at o plastic  operations 
for,  i.  493 

Microtome,  freezing,  i.  246 

MikulicK-Hartmann  line,  ii. 
87,  X8 

Mikulicz's  apparatus  for 
genu  valgum,  ii.  578 

Mimic  spasm,  i.  545 

Miner's  elbow,  i.  241 

Miraull-I.nngenbeck  opera- 
tion for  single  harelip,  i. 
4S7 

Mirror,  larvngoscopic.  i.  596 

Moitcrseur^s  pressure  regu- 
lator, i.  24 

Moles,  i.  238 

MoUuscum  fibrosum,  i.  226    , 

Monoplegia,  i,  468  i 

Monorchism,  ii.  249 

Monospasm,  i.  4t^ 

Morton's  painful  foot,  ii.  ' 
612  I 
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Myxofibroma  of  bladder,  ii. 
316 
of  nasopharynx,  i.  575 

Myxoma,  i.  221 
ofbladder,  ii.  316 
of  breast,  i.  658 
of  esophagus,  i.  621 
of  larynx,  i.  606 
of  ulnar  nerve,  ii.  456 
of  umbilic  cicatrix,  ii.  27 

Myxosarcoma  of  abdominal 
walls,  ii.  26 
of  testicle,  ii.  253 


Nares,  anterior,  bandage 
for  8up]X)rting  tampons 
in,  i.  410 
Nasal  bones,  fractures  of, 
i.  495 
cavities,  soft  parts,  i.  495 
electric  light  speculum,  i. 

498 
septum,  deviations,  i.  496 
speculum,  i.  498 
Nasopharynx,  i.  566 
carcinoma  of,  i.  576 
chondroma  of,  i.  576 
fibroma  of,  i.  574 
lymphoma  of,  i.  574 
myxofibroma  of,  i.  575 
operations  for  gaining  ac- 
cess to,  for  removal  of 
tumors,  i.  577 
sarcoma  of,  i.  576 
tumors  of,  i.  574 
Nausea    and    vomiting    in 

anesthesia,  i.  303 
Nearthrosis,  i.  375 
Necessity,  operations  of,  i. 

280 
Neck  and  axilla,  figure-of-8 
bandage  of,  i.  411 
carcinoma   of,    operation 

in.  i.  639 
cicatrices  of,  i.  624 
cysts  of,  i.  629 
echinococci  of,  i.  630 
fistula  of,  congenital,  i.  629 
glands  of,  carcinoma  of,  i. 
631 
removal,  i.  638 
sjircoma  of,  i.  632 
hydrocele  of,  i.  228,  628, 

'630 
hygroma  of,  i.  629 
lateral  region,  i.  624-630 
lymphangiectasis  of,  i.  629 
lymphangioma  of,  i.  629 
lymphatic   tumors   of,   i. 
'  a31 

lymphomas  of,  632 
muscles  of,  sarcoma  of,  i.  ' 
630  ■ 

tumors  of.  i.  630 
operation  wounds  of,  i.  624 


Neck,  sarcoma  of,  operation 
in,  i.  639 
skin  of,  tumors  of,  i.  630 
surgery,  i.  594 
teratoma  of,  i.  629 
tumors  of,  cystic,  i.  628 
lymphatic,  i.  631 
operations  for,  i.  638 
venous  trunks  of,  incised 

wounds  of,  i.  627 
vessels  of,   injuries  of,  i. 
626 
tumors  of,  i.  630 
Necrosis,  i.  138 

inflammatory,  of  fasciae, 

i.  120 
of  hard  palate,  i.  562 
of  jaw,  i.  528 
of  pelvic  bones,  ii.  232 
of  tendon,  i.  122 
phosphorus,  of  jaw,  i.  528 
syphilitic,       of       cranial 

hones,  i.  453 
tuberculous,  i.  138 
Needle  forceps.  Fowler's,  ii. 
362 
Hagedom,  i.  321 
Keyes's,  ii.  251 
Reverdin's,  ii.  251 
Needle-holder,    Richt^r's,  i. 

322  323 
Needle-holders,  i.  322 
Needles,  aneurism,  i.  350 
Needling  in  aneurism,  i.  349 
Neisser,  gonococcus  of,  i.  28 
N61aton's  operation  for  sin- 
gle harelip,  i.  487 
test  line,  ii.  501 
Neoplasms,  ligation  in  con- 
tinuity in,  i.  349 
of  lung,  sputum  in,  i.  274 
Nephralgia  and  allied  con- 
ditions, urine  in,  i.  272 
Nephrectomy,  ii.  224,  225 
Nephritis,  influence,  in  sur- 
gical prognosis,  i.  268 
post -anesthetic,  urine  in, 

i.  267 
suppurative,   urine    in,   i. 
272 
Nephrolithiasis,  ii.  211,  212 
Nephrolithotomy,  ii.  224 
Nephrorrhaphy,*ii.  225,  226 
Nephrotomy,  li.  224 
Nerve      stretching,      intra- 
spinal, i.  638 
Nerves,   breaking  strain,  i. 
357 
cicatricial  union,  i.  354 
contusions  of,  i.  114 
diseases  of,  i.  114 
division  of,  i.  116 
inflammation  of,  i.  118 
injuries  of,  i.  114 

jinosthosia  after,  i.  117 
nivoinas  of,  n»moval.  i.  356 
of  facial  region,  i.  540 


Nerves,  operations  on,  i.  354 
pressure  on,  during  sleep, 

i.  116 
strangulation  of,  i.  355 
stretching  of,  i.  357 
suture  of,  i.  118,  354 
at    bend  of   elbow,  ii. 
458 
transplantation  of,  i.  355 
tumors  of,  extirpation,  i. 
356 
Neuralgia,  facial,  osmic  acid 
in,  i.  544 
of  breast,  i.  657 
of   intercostal    nerves,  i. 
673 
Neurectomy,  i.  355 

Abbe's     intracranial,    i. 

541 
and   stretching  of    facial 

nerve,  i.  545 
of  inferior  dental  nerve, 

i.  542-544 
of   infraorbital  nerves,  i. 

540 
of  lingua]  nerve,  i.  544 
of  second  and  third  divi- 
sions of  fifth  ner>'e  with 
avulsion  of    Gaaserian 
ganglion,  i.  541 
of  spinal  accessor^'  nen-e, 

i.  638 
of     superior     maxillary 

nerve,  i.  540 
of  supraorbital  ner\'e,  i. 
544 
Neuritis,  i.  118-120 
Neurofibroma,  i.  220 

removal,  i.  356 
Neurofibromatosis,  i.  226 
Neurolipoma,  i.  217 
Neuroma,  i.  226 

after  amputation  of  arm, 
ii.  4a3 
Neuroplastic  operations,  i. 

354 
Neurotomy,  i.  355 
Nevi,  capillary,  of  tongue,  i. 
555 
cavernous,  i.  227 

of  hand  and  fingers,  ii. 
487 
lymphatic,  i.  228 
of     nursa*      mucosae     of 

shoulder,  ii.  432 
of  facial  region,  i.  477 
pigmentosi,    removal,    i. 

333 
simple,  i.  227 
venous,  of  tongue,  i.  556 
Nicolaier,  bacillus   of,  i.  29 
Niroll-.Vlexander  method  of 
|^»rincal     prostatectomy, 
ii.  340 
Nipplo.  chancn*  of.  i.  204 
Pa^rt's  (iiso.'isr  of.  i.  05.S 
Nirvaiiin  anesthesia,  i.  306 


Nitrogen,  injection  of,  into 

pleural  sac.  i.  6«3 
NitrouH  oxid   a:iesthesia.  i. 

239,  302 
Nodules,     gummatous,     of 

pelvic  bones,  il.  232 
Noma,  i.  475 

or  vulva,  ii.  351 
Nose,    abscess    of,  subperi- 
chomlrial,  L590 
bony  defects,   Dawharn's 

operation  for,  i.  512 
covering  of,  infl  animation 
of.  i.  500 
tumors  of,  i-  500,  502 
destruction  of,  i,  502 
enchondroma  of.  i.  506 
erysipelas  of,  i.  500 
foreign  bodies  in,  i.  499 
granulating  proliferative 

processes,  i,  509 
lupus  of,  i.  501 
mucous     membrane,    in- 
flammations of,  i. 
502 
tumors  of.  i.  503 
ulceration   of,  i.  503 
osteoma  of.  i.  .'i05 
osteoplastic    resection,  i. 

506 
papilloma  of,  i.  504 
polypi  of,  i.  503,  505 
saddle,  operation   for.   i. 


ulceration  of  gkinders  ii 


Occipitofacial    bandage,   i. 

40U 
Odontoid   process,  disloca- 


.»  of.  i. 


145 


fracture  of,  i.  041.  645 
Odontoma,  i.  219,  220 

of  jaiv,  i.  .532 
COwvcr's    intubation     of 

l!iryn\,  i.  mi.  fi05 
Ogsfon'ji    method    of    tar- 
sectomy.  ii,  0:i4 

opcr.ifion     for     flat-foot. 

Oil,  cariro"ii/c-(l,  i.  G2 
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Ointment,  boric  acid.  i.  62 

zinc  oxid.  i.  63 
Ointments,  antiseptic,  i.  62 
Olecranon,     bursa    mucosa 
of.  liygroma  of,  ii. 
456 
rice  bodies  of,  ii.  456 
fracture  of,  ii.  453 
Oliguria,  i.  260 
OUier's   incision    for   resec- 
tion of  hip-joint,  ii.  540 

of  astragalus,  ii.  633 

method    of    resection    of 

elbow,  ii.  459 

of  skin-grafting,  i.  332 
operation  of  osteoplastic 


of  n 


i.  507 


Omental  hernia. 
Omphalocele,  ii.  195 
Omphalomesenteric      duct. 

persistence  of,  ii.  27 
Onychia  maligna,  ii.  606 

syphilitic,  ii.  486 
Oophoritis,  ii.  392,  393 
Operations,  causes  of  death 
after,  i.  286 
complications  after,  i.  284 
dangers,  common,  i.  281 

special,  i.  2S3 
general  considerations,  i. 

280 
imperative,  i.  280 
in  general,  i.  280 
midtiple,  i.281 
-if  expediency,  i,  281 
of  necessity, V  280 
of  utiUty,  i.  2S0 
preparation  of  patient,  i. 
49 
of   surgeon   and  assis- 


general     principles,    i.   .   Otii 
mn  I        it 

Oral  cavity 


.^45 

I   Orchitis,  i..5S!).ii.  23S.242 
Orchilis-epididvmitis       par 

effort,  ii.  2,18 
Ormsbv's  inhaler,  i,  294 
Orthofbnu.i.306 

anesthesia,  i.  ,106 
Os  calcis.  fraclure  of,  ii.  601 
oslpomyelitisof,  ii.  611 
Osmic   acid   in   facial   neu- 
ralgia, i.  .'544 
Oslciiis  deformans,  il.  18 
of     I'prtebral     column, 
ii.3 
rarcfving.  i.  145 
Osteo-iirthritis,  i.  157,  158 
tuberculous,  of  elbow,  ii. 
455 
of  wrist-joint,  ii.  477 
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Panaris,  ii.  478,  480 
Pancreas^  ii.  56,  57 
Pancreatitis,  ii.  56 
Paper- wool,  i.  63 
Papier  Fover,  ii.  2 
Papilloma',  i.  229 
nasal,  i.  504 
of  anal  region,  ii.  136 
of  bladder,  ii.  316 
of  Fallopian  tubes,  ii.  389 
of  larynx  and  trachea,  i. 

606 
of  ovary,  ii.  395 
of  rectum,  ii.  136 
of  tongue,  i.  557 
of  umbilic  cicatrix,  ii.  27 
viUous,  i.  229,  230 
Paracentesis    of     pericard- 
ium, i.  685 
of  peritoneal  cavity,  ii.  57 
Paradenitis,  i.  110 
interstitial,  of  breast,  i. 

655 
of  lateral  cervical  region, 
i.  628 
Paralysis,  crutch,  i.  115,  ii. 
484 
diphtheritic,  i.  603 
facial,  intractable,  nerve 
anastomosis  in,  i  626 
trismus  associated  with, 
i.  188 
intestinal,   treatment,   ii. 

80 
musculospiral,  ii.  484 
of     recurrent     laryngeal 
nerve  after  thyroidec- 
tomy, i.  617 
of  vocal  cords  after  laryn- 
geal diphtheria,  i.  603 
Saturday-night,  i.  115 
Paramastitis,  i.  656 
Paraphimosis,  ii.  259 
gonorrheal,  ii.  277 
treatment,  ii.  278 
Parasites,  i.  18 
Parasvnovitis,     treatment, 

i.  157 
Parenchyma,  renal,  pyelitis 
with  hyperemia  of,  urine 
in.  i.  269 
Park's  modification  of  Gus- 
senhauer's    artificial 
larynx,  i.  609 
Paronychia,  ii.  480 
Parotid    duct,  fistula  of,  i. 
587 
foreign  bodies  in,  i.  588 
injuries  of,  i.  587 
gland,  adenoma  of,  i.  591 
adenosarcoma  of,  i.  591 
chondroma  of,  i.  590 
extirpation  of,  i.  591 
injunes  of,  i.  586 
sarcoma  of,  i.  590 
telangiectases  of,  i.  591 
tumors  of,  i.  590 


Pasteur's     inoculation      in 

hydrophobia,  i.  192 
Patella,  ankylosis  of,  treat- 
ment, ii.  573 
dislocation  of,  ii.  554 
fracture  of,  ii.  555 
ligament  of,  rupture  of,  ii. 
561 
Patent  urachus,  ii.  314 
Pathologic  examinations  in 
diagnosis  and   progno- 
sis, i.  244 
histology  in  diagnosis  and 
prognosis,  i.  245 
Pean  s    hemostatic     clamp, 

ii.  374 
Peat,  i.  63 

Pectoral  arch,  ii.  406 
Pelvic  abscess  of  broad  liga- 
ment, ii.  389 
joints,  inflammations  of, 

ii.  229 
organs,  female,  ii.  343 
region,  ii.  24 

muscles   in,   inflamma- 
tion of,  ii.  232 
Pelvis,  ii.  227-233 

lesser,  abscess  of  abdom- 
inal walls  originating  in 
connective  tissue  of,  ii. 
25 
renal,  abscess  of  abdom- 
inal walls  originating 
in,  ii.  25 
acute  catarrh  of,  urine 
in,  i.  269 
Penis,  ii.  255-265 
Pericardiotomy,  i.  685 
Pericardium,  i'.  684,  685 
Perichondritis    of    ribs,    i. 

673 
Pericystitis,  ii.  301 
Perineum,  ii.  343 

laceration  of,  ii.  343-348 
Periorchitis  prolifera,  ii.  245 
P^'riostite    albumineuse,    ii. 

457,  587 
Periostitis,  i.  138 
suppurative,  i.  138 
of  hard  palate,  i.  562 
of  jaw,  i.  527 
of  ribs,  i.  673 
syphilitic,  i.  142 
Peripleuritis,  i.  673 
Periproctitis,  ii.  115 
Perisalpingitis,  ii.  384 
Perispermatitis,  ii.  248 
Peritoneal   anastomosis,    ii. 
58 
cavity,  paracentesis  of,  ii. 

57' 
fossa*,  ii.  164 
portion  of  rectum,  inju- 
ries of,  ii.  112 
Peritoneum,  injuries  of,  ii. 
24 
vaginal  process  of,  ii.  159 


Peritonitis,  ii.  34-38 

after  abdominal  section, 
ii.  30 
Peritonsillitis,  i.  566 
Pernio,  i.  75 

Peroneal  muscles,  sheath  of, 
lipoma  of,  ii.  625 

nerve,  injuries  of,  ii.  603 

sheaths,  hemorrhage  into, 
ii.  602 

tendons,  dislocation  of,  ii. 
602 
Peroneus  longus,  sheath  of, 

hemorrhage  of,  ii.  603 
Peruvian  balsam  gauze,  i.  63 
Pes  cavus,  ii.  613 

paralyticus,  i.  159 
Petit's  tourniquet,  i.  336 

triangle,  ii.  203 
Petri  dishes,  i.  22 
Petrissage,  i.  64 
Phagedena,  ii.  261,  262 
Phalangeal  sequestra, treat- 
ment, ii.  495 
Phalanges,  congenital  devi- 
ation of,  ii.  492 

fracture  of,  ii.  473 

inflammatory     affections 
of,  ii.  479 

resection  of,  ii.  495 

syphilis  of,  ii.  479 

tul)ercuIou8  osteomyelitis 
of,  ii.  479 
Phalanx,       proximal,       of 

thumb,     oislocation      of, 

ii.  472 
Pharyngeal  cavity,  care  of, 

before  operation,  i.  49 
Phar\'ngectomy,     external, 

in   malignant    tumors,  i. 

569 
Pharyngitis,  i.  572,  573 

sicca,  i.  502 
Pharynx,  i.  566-573 
Phelps's  operation  for  club- 
foot, ii.  617 
Phimosis,  ii.  257-259 

gonorrheal,  ii.  277 
Phlebitis,  i.  101 

of  umbilic  vein  in    new- 
bom,  ii.  26 

of  vulva,  ii.  355 
Phlegmon,  nonsyphilitic,  of 
tongue,  i.  548 

of  arm,  ii.  442 

of  dorsal  surface  of   fin- 
gers and  hand.  ii.  478 

of  forearm,  ii.  463 

subfiuscial,  of  foot,  ii.  607 
Phosphorus  necrosis  of  jaws, 

i.  528 
Phrenic   nerve,   injuries  of, 

i.  625 
Piano- wire  ecraseur,  i.  315 
Pick's  sohition,  i.  244.  245 
Pilch(»r's  H'tractors,  i.  6(K) 
Piles,  ii.  136 
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Rachitic  curvature  of  leg, 
ii.  609 
kyphosis,  ii.  18 
rosar>',  i.  144 
talipes     piano  valgus,     ii. 
618 
Rachitis,  i.  144 

deformities  in  long  bones 
from,  ii.  486 
Radial  arterv,  injuries  of,  ii. 
475 
ligation  of,  ii.  476 
nerve,  injuries  of,  ii.  485 
Radius,  C.'olles's  fracture  of, 
ii.  466 
dislocation  of,  ii.  447,  448 
epiphysial    .^separation    of 

lower  end,  ii.  471 
fracture  of.  ii.  454 
heml  of,  fracture  of,  ii.  454 
neck  of,  fracture  of,  ii.  454 
subluxation   of,   forward, 
ii.  448 
Railroad . splint,  Volkmann's, 

ii.  513 
Ranula,  i.  591,592 
Raphe.  anol>ull)ar,  ii.  331 
Raspatories  for  uranoplast  v, 

i.  564 
Raynaud's  di.sea.se,  ii.  486 
Rectal  bougies,  ii.  127 
hernia,  ii.  205 
intussu.sception,  ii.  73 
speculum,   Mathews's,   ii. 
114 
Sims's,  ii.  114 
with    electric    light,    ii. 
114 
Rectovaginal  fistula,  ii.  358 
Rectum,  ii.  112-136 

care  of.  l)efore  operation, 

i   49 
dermoids  of,  i.  237 
Red  corpu.scles,  counting,  i. 

249 
Redness  of  inflammation, i.  7 
Refracture,  i.  137 
Regional  surgery,  i.  429 
Rehn's  operation  for  carci- 
noma of  rectum,  ii.  132 
Reinfection,  svphilitic,  i.  203 
Renal.     See  Kidnrif. 
Resection,     cuncMform,      of 
knee-joint.      for      con- 
tractures, ii.  574 
diaphysial,  i.  367 
enucleation,   of  goiter,   i. 

616 
in  fractures,  i.  3()8 
in    hip-joint     di.sease,    ii. 

528.  529 
in  tuberculous  arthritis  of 

knee-joint,  ii.  570 
intracapsular        perineal, 
for     prostatic     hyper- 
trophy, ii.  341 
of  alveolar  processes,  i.  543 
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Resection  of  ankle-joint,  ii. 
628,  631 
of   astragalotarsal   joints, 

ii.  631 
of  astragalotibial  and  pos- 
terior     astragalotarsal 
joint,  ii.  632 
of  both  superior  maxillas 
in  two  sittings,  i.  539 
upper    maxillas,    simul- 
taneous, i.  539 
of  callus,  i.  137 
of  coccvx.  ii.  229 
of  elbow,  ii.  458-461 
of  entire  lower  jaw,  i.  537 
of  esophagus,  i.  624 
of  finger-joints,  ii.  495 
of  fractur€»s,  i.  368 
of  goiter,  i.  615 
of  half  lower  jaw,  i.  535 
of  hip-joint,  ii.  539 
of  intestine,  ii.  59,  61.  67 
of  ioints,  i.  371,  374 
of  knee-joint  for  contrac- 
tures, ii.  574,  576 
of  lower  jaw,  i.  534 
of  lung.  i.  683 
of   metacarpal   bones,    ii. 

494 
of   metatarsal    bones,    ii. 

635 
of      metatarsophalangeal 

joints,  ii.  6^^5 
of  metatarsus,  ii.  634 
of  phalanges,  ii.  495 
of  rib    in    pleuritic    effu- 
sions, i.  678 
of  shoulder-joint,  ii.  435 
of  spine    in     fracture    of 
cervical  vertebra%  i.  642 
of  sternum       for       chon- 
droma, i.  675 
of     superior       maxillary 

nerve,  i.  540 
of  tarsal  bones  in   talipes 
varus  and  talipes   val- 
gus, ii.  («3 
of  tarsus,  ii.  634.  641 
of  temporo  -  maxillary  ar- 
ticulation, i.  537 
of  toes,  ii.  634 
of  upper  jaw,  i.  537 
of  urethra  for  stricture  of 

urethra,  ii.  285 
of  wrist-joint,  ii.  492-494 
osteoplastic,    of    nose,   i. 
506 
Hesin  plaster,  i.  402 
He.sorptive  fever,  i.  47 
Uespiration    and    pulse    in 
fever,  i.  46 
artificial,     in     dangerous 

anesthesia,  i.  300 
Cheyne-Stokes,    in     frac- 
ture of  .skull,  i.  440 
Retching,    excessive,    after 
operations,  i.  284 


Retention  of  urine,  ii    306 
Retractor,   abdominal,  self- 
retaining,  ii.  29 

bandages,  i.  401 

cheek,  i.  560 

perineal,  ii.  361 

vaginal,  ii.  362 
Retractors,  Pilcher's,  i.  600 
Retrocecal  fossa,  hernia  in- 
to, ii.  207 
Retrodeviations   of   uterus, 

ii.  376 
Retroperitoneal  lipoma  and 

epiplocele,  differentiation, 

ii.  26 
Retropharyngeal  abscess,  i. 

646 
Retrovesical  hernia,  ii.  208 
Reverdin's  method  of  skin- 
grafting,  i.  .331 

needle    for    varicocele,  ii. 
251 
Reversed  Colles's    fracture, 

ii.  467.  469 
Rhabdomyomas  of  tongue, 

i.  555 
Rhabdomyosarcoma,  i.  222 
Rhagades,  syphilitic,  ii.  486 
Rheumatic     sacrocoxitis,  ii. 
231 

shoulder,  ii.  432 

synovitis  of  knee-joint,  ii. 
*  564 
Rheumatism,  acute,  i.  153 
Rheumatoid  arthritis,  i.  152 
Rhinitis,  chrimic  atrophic,  i. 
502 
hypertrophic,  i.  502 

syphilitic,  m  newborn,  i. 
'  503 
Rhinophyma,  i.  501 
Rhinoplasty,  i.  509-514 
Rhinoscleroma,  i.  501 
Rhinoscopy,  i.  497,  498 
Rhoades's  apparatus  for  up- 
ward dislocation  of  acro- 
mial end  of  clavicle,    ii. 

407 
Rib.  cer\ical,  i.  ^30.  649 

exostosis  of,  i.  649 

resection  of,   in   pleuritic 
effusions,  i.  678    • 
Ribs,  angiosarcoma  of,  i.  674 

carcinoma  of.  i.  674 

caries  of,  i.  672 

chondroma  of,  i.  673 

fractures  of,  i.  670 

granular  myelitis  of,  i.  672 
perichondritis  of,  i.  673 

sarcoma  of,  i.  674 

separation  of,  from  ster- 
num, i.  681 

suppurative  periostitis  of, 
1.  673 

syphilitic  disease  of.  i.  673 

tumors  of,  i.  673 

typhoid  infection  of.  i.  673 
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Rice  bodies  of  bursa  mucosa 

of  olecranon,  ii.  456 
Ricelike   bodies   in    subdel- 
toid bursa,  ii.  431 
Richter's  hernia,  ii.  145 

needle-holder,  i.  322,  323 
Rickets,  deformities  in  long 

bones  from,  ii.  486 
Riga's  disease,  i.  557 
Rizzoli's  osteoclast,  i.  362 
Roberts's  method  of  treat- 
ing fractures  of  lower 
jaw,  i.  523 
reversed  Colles's  fracture, 

ii.  467 
trephine,  i.  314 
Robson's  position  for  oper- 
ations    on     gall-bladder, 
etc.,  ii.  54 
Rochet's  operation  for   hy- 
pospadias, ii.  293 
Rod,    Trendelenburg's,     ii. 

544 
Rodent  ulcer  of  face,  i.  478 
Roe's   modification  of  Mac- 
kenzie's esophagotome,  i. 
623 
Rolando,  fissure  of,  localiza- 
tion, i.  467 
Roller  bandages,  varieties, 

i.  390 
Rongeur  forceps,  i.  314,317 
Rontgen  ray  in  diagnosis  of 

foreign  bodies,  i.  384 
Rose's  head  position,  i.  534 
Rotation  and  adduction   in 
sciatic  and  iliac   dislo- 
cation of  hip,  ii.  503 
dislocation  in  lumbar  re- 
gion,  11.  2 
of  elbow,  ii.  447 
outward,  in  dislocation  of 
hip,  ii.  503 
in  obturator  dislocation 
of  hip,  ii.  507 
Rotter's      sigmoidoproctos- 
tomy  in  stricture  of  rec- 
tum in  female,  ii.  128 
Round  ligament,  hvdrocele 
of,  ii.  390 
in  female,  hydrocolo  of, 

ii.  355 
shorteniiifj  of,  for  retro- 
deviations of  uterus, 
ii.  37S,  379 
solid  tumors  of,  ii.  391 
shoulders,  ii.  IS 
Round-celled    sarcomas,     i. 

222 
Round-cells,  formative,  i.  5 
Rubber  baiidafie,  i.  393 
plaster,  i.  402 
tourniquet,  i.  393 
Rudisch    quantitative    test 

for  fijlucosuria,  i.  262 
Runaround,  ii.  4S0 
Rupture  aneurisms,  i.  95 


Rupture  of  aorta,  ii.  28 
of  axillary  vein,  ii.  435 
of  bladder,  ii.  297,  298 
of  cyst  of  ovary,  ii.  398 
of  inferior  vena  cava,  ii. 

28 
of  kidney,  ii.  209,  210 
of    ligament um    patellar, 

ii.  561 
of  liver  and  spleen,  hemor- 
rhage from,  ii.  28 
of  muscles  of  anterior  ab- 
dominal wall,  ii.  24 
of  plantaris  muscle,  ii.  602 
of  popliteal  vessels,  ii.  563 
of  quadriceps  tendon,  ii. 

562 
of  spleen,  ii.  41 
of  sternomastoid   muscle, 

i.  624 
of  tendo  Achillis,  ii.  601, 

602 
of  tendons,  i.  122 
of  tracheal  mucous  mem- 
brane, i.  595 
of  urethra,  ii.  267-269 
of  uterus,  ii.  364,  365 
of  vagina,  ii.  356 
of  varicose  vein,  i.  101 
Ruth's  extension  apparatus, 

ii.  513 
Rutkowski's  operation  for 
exstrophy  of  bladder,  ii. 
313 
Rydygier's  prostatectomy 
for  prostatic  hyjjertrophy, 
ii.  341 


Sacral    cvstohvgroma,    ii. 
233 

fibroli|X)ma,  ii.  233 

fistula,  ii.  232 

teratoma,  ii.  233 

tumor,  congenital,  ii.  233 
Sacrocoxitis,  ii.  230,  231 
Sacroiliac  joint,  dislocation 

of,  ii.  229 
Saddle  nose,  operation  for, 

i.  510 
Salic V lie  acid,  i.  01 

cream,  i.  62 
Saline  infu.sion,  i.  351 
Salivarv  calculus,  i.  5S8 

glands,  i.  5S6,  5S9 
Salivolithia.sis,  i.  58.S 
Salpingectomy  for  salpingi- 
tis, ii.  388 
Salpingitis,  ii.  .3S.3-,S88 
Sandeiin's     cheiloplastv,    i. 

483 
Saphenous  nerve,  wounds  of, 
ii.  003 

opening,  ii.  188 

varix  simulating  femoral 
hernia,  ii.  190 


Saphenous  vein,  l3rmphangi- 
oma  in  region  of,  ii. 
539 
varices  of,  ii.  539 
Saprophytes,  i.  18 
Sarcinae,  i.  18 
Sarcocele,  ii.  241 
Sarcoma,  i.  221 
axillary,  ii.  433 
blood  examination  in,  i. 

258 
character,  general,  i.  224 
degenerative    changes,    i. 

225 
dissemination  of,  i.  225 
distribution,  i.  224 
giant-celled,  i.  222 
infiltrating   properties,    i. 

225 
intraocular,  i.  477 
melanotic,  removal,  i.  335 
meta.stasis  of,  i.  225 
of  abdominal  wall,  ii.  26 
of  adrenals,  ii.  220 
of  alveolar  process,  i.  533 
of  antrum  of  Highmore, 

i.  530 
of  bladder,  ii.  317 
of  bone,  i.  145 
central,  i.  145 
operation  for,  i.  370 
of  breast,  i.  658 
of  cer\'ical  vertebral  col- 
umn, i.  649 
of  clavicle,  ii.  412 
of  cranial  bones,  i.  454 
of  eye,  i.  477 
of  Fallopian  tubes,  ii.  389 
of  femur,  ii.  582 
of  foot.  ii.  624,  625 
of  frontal  sinuses,  i.  519 
of  gall-bladder,  ii.  52 
of  glands  of  neck.  i.  632 
of   hand   and   fingers,    ii. 

488 
of  humerus  ii.  433 
of    involuntarv     muscle- 
fiber,  i.  122  "^ 
I       of  jaw,  i.  532 
I       of  joints,  treatment,  i.  376 
of  kidnev,  ii.  220 
of  larvnx.  i.  606 
of  leg",  i.  624,  625 
of  lung,  i.  68.3 
of  mucous  membranes,  i. 

224 
of  muscles  of  neck,  i.  030 
of  nasopharynx,  i.  576 
of  neck,  operation  in,  i.  639 
of  orbit,  i.  454 
of  ovary,  ii.  390 
of  palate,  i.  533 
of  parotid  gland,  i.  590 
of  pelvic  region,  ii.  233 
of  pregnancv,  i.  370 
of  region  of  hip  and  thigh, 
ii.539 
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Sarcoma  of  region  of  knee- 
joint,  ii.  582,  583 
of  shoulder,  433 

of  ribs,  i.  674 

of  scalp,  i.  434 

of  scapula,  ii.  414,  415 

of  shaft  of  femur,  ii.  539 

of  sternum,  i.  675 

of  submaxillary  gland,  i. 
591 

of  synovial  membrane, 
treatment,  i.  376 

of  tendons,  removal,  i.  360 

of  testicle,  ii.  253 

of  thyroid  gland,  i.  617 

of  tibia,  ii.  582 

of  tonsils,  i.  569 

of  uterus,  ii.  375 

of  vagina,  i.  224,  ii.  360 

of  voluntary  muscles,  i. 
121 

of  vulva,  ii.  355 

periosteal,  i.  145 

round-celled,  i.  222 

secondary  changes,  i.  225 

spindle-celled,  i.  222 

tendency  to  penetrate  be- 
tween surrounding 
structures,  i.  225 

treatment,  i.  226 
Saturday-night  paralysis,  i. 

115 
Saw,  Adams's,  i.  363 

broad,  i.  311,  313,  361 

chain,  i.  312,  361,362 

frame,  i.  311,  313,  361 

Gigli  wire,  i.  312,  361,  362 

metacarpal,  i.  362 
Sawdust,  i.  63 
Sawing,  division  of  bone  by, 

i.  361 
Saws,  i.  311 

Say  re's  apparatus  for  tali- 
pes equinus,  ii.  614 

clubfoot  shoe,  ii.  618 

dressing,  ii.  411 

incision   for   resection   of 
hip-joint,  ii.  540 
Scabbard  trachea,  i.  612 
Scalds  of  tongue,  i.  546 
Scale,  Tallqvist's  hemoglo- 
bin, i.  249 
Scalp,  aneurism  of,  i.  433 

avulsion  of,  i.  430 

contusions  of,  simple,  i. 
429 

dermoid  cysts  of,  i.  433 

dermoids  of,  i.  235 

fibroma  of,  i.  434 

hematoma  of,  i.  429 

lipoma  of,  i.  434 

loosening  of,  i.  431 

sarcoma  of,  i.  434 

surgery  of,  i.  429 

tumors  of,  i.  433 

varices  of,  i.  434 

venous  cysts  of,  i.  434 


Scalp,  wounds  of,  i.  429, 431 
Scalpel  rack  and  case,  i.  50 
Scalpels,  i.  308 
Scaphoid,     fracture    of,    ii. 

601 
Scapula,  ii.  412-415 
Scapular  crepitation,  ii.  432 
Scar    tissue,  abscess    in,   i. 

68 
Schapps's    recumbent    ap- 

?aratus  for  treatment  of 
'ott's  disease,  ii.  8 
Schede's  incision  for  resec- 
tion   of    hipHJoint,     ii. 
539 
operation      of     thoraco- 
plasty, i.  679 
Schimmelbusch's    complete 
rhinoplasty,  i.  514 
meloplastic   operation,   i.  i 

494 
sterilizer,  i.  50 
Schinzinger's  method  of  re-  i 
ducing    subcoracoid    dis- 
location, ii.  419  j 
Schlange's     operation     for 
carcinoma  of  rectum,  ii. 
135 
Schmidt's  fibrin  ferment,  i. 

47 
Sciatic   dislocation   of   hip, 
ii.  500.  502 
hernia,  ii.  203,  204 
nerve,    stretching    of,    ii.  ■ 
547 
Scirrhus  of  breast,  i.  659 
Scissor-legs     malformation, 

ii.  533 
Scis.sors,  Asch's,  i.  496 
bandage,  i.  390 
curved  on  the  flat,  i.  310 
Skene's     hawk's-bill,     ii. 
362 
Scoliosis,  i.  646,651,  ii.  14, 16 
Scoop.    Leroy    d'Etiolles's, 

ii.  266  I 

Scrotal  hernia,  ii.  164,  167 
differential     diagnosis, 

ii.  168 
irreducible,    treatment 

with  truss,  ii.  174 
scrotal  truss  for,  ii.  171 
Scrotum,  ii.  236 

dermoids  of,  i.  236 
Scurvy  and  allied  conditions, 
blood  examination   in,  i. 
258 
Sebaceous  adenomas,  i.  231 
cvsts,  i.  231 
horns,  i.  230 
Sections,      embedded,      in- 
structions for  making, 
i.  246 
frozen,     instructions    for 
making,  i.  245 
Semimembranous  bursa,  in- 
flammation of,  ii.  5S2 


Senn's  method  for  closing 
fecal     fistulas     after 
abdominal  section,  ii. 
30 
of  intestinal  anastomo- 
sis, ii.  65 
of   resection    of  shoul- 
der-joint, ii.  438 
Septicemia,  i.  182 
Septicopyemia,  i.  182,  184 
Septum,    nasal,    deviations 

of,  i.  496 
Sequestra,  i.  140 

phalangeal,  treatment  of, 
ii.  495 
Sequestration    dermoids,    i. 

235 
Sequestrotomy,  i.  369 
at  humerus,  ii.  457 
at  lower  end  of  femur,  ii. 

587 
of  metacarpal    bones,    i. 
495 
Sequestrum  forceps,  i.  369 
Serpentine  bandage  of  foot, 
i.426 
of  great  toe,  i.  428 
Serum,   blood-,   human,   as 

culture-medium,  i.  21 
Seton  gunshot  wound,  i.  652 
Shaffer's  brace   applied,   ii. 

17 
Sheets,  disinfection  of,  i.  53 
Shock,  i.  282 
Shoe.   Savre's   clubfoot,   ii. 

618 
Shoulder,  accidental  bursse 
mucosa^  of,  ii.  432 
bandage  of,  i.  414,  415 
bursa^  mucosa?  of,  ii.  432 
girdle,  ii.  406 
region,  ii.  432,  433 
rheumatic,  ii.  432 
round,  ii.  18 
Shoulder-joint ,  abscess  near, 
ii.  431 
amputation,  ii.  439 
art  (iritis  deformans  of,  ii. 

430,431 
caries  of,  ii.  429,  430 
dislocation  of.  ii.  416-424 
distortion  of.  ii.  425 
gonorrheal  arthritis  of,  ii. 

4*29 
g\mshot  injuries  of,  ii.  416 
hemorrhage  of,  ii.  416 
inflammation  of,  ii.  427 
injuries  of.  ii.  416 
neuropathic   arthritis  of, 

ii.  431 
resection  of,  ii.  435-438 
soft  parts  near,  inflamma- 
tion of.  ii.  431 
suppurative   arthritis   of, 

ii.42.S 
tulxTculosis    of,    ii.    429, 
430 
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Sialadenitis,  i.  589 
Sialodochitis,  i.  590 
Silk,  sterilization  of,  i.  55 
Simon's  method  of  reducing 
subcoracoid       disloca- 
tion, ii.  419 
operation  for  single  hare- 
lip, i.  488 
Sims's  left  lateral  semiprone 
position,  ii.  112 
position,  ii.  357 
rectal  speculum,  ii.  114 
Sinus,  i.  12 

curet,  Delatour's,  i.  58 
frontal,  inflammation  of, 

i.  515 
perinepliritic,  ii.  216 
syringe,  i.  59 
thrombosis,  infectious,   i. 
464 
Sinuses,  frontal,  i.  514 
of    dura    mater,    hemor- 
rhages from,  in  fracture 
of  skull,  i.  441 
Sinusitis,  frontal,  i.  515 
Skene's  hawk's-bill  scissors, 

ii.  362 
Skin,  abrasions  of,  i.  67 
actinomycosis  of,  i.  212 
contusions  of,  i.  66 
epidermal  layer  of,  forma- 
tion, i.  68 
^mma  of,  i.  82 
mflammation  of,  i.  67,  79 
injurie^s  of,  i.  66 
losses  of  substance  in,  i.  68 
of  face,  powder  grains  in. 

i.  474 
of  neck,  tumors  of,  i.  630 
operations  on,  i.  327 
plastic  operations    on,  i. 

327 
syphilis  of,  i.  82 
traumatism  of,  i.  66 
tuberculosis  of,  i.  79 
tumors  of,  removal,  i.  333 
ulceration  of,  i.  69 
wounds  of,  noncommuni- 
cating,   in    fracture,    i. 
126 
Skin-grafting,  i.  327 
Skin-stretching  hooks,   Mc- 

Hurnev's,  i.  332 
Skull,  bones  of,  i.  434.     See 
also  Cranial  bo?u;s. 
diseases    of,     al)seess     of 
l)rain  developing  from, 
i.  403 
fracture  of,  i.  434-147 
Sliding  hernia,  ii.  185 
Sling,  i.  397 

arm  and  hand,  i.  417 
bandage,  for  breast,  i.  414 
Smear  preparation,  i.  25 
Smegma  bacillus,  i.  31 
Smith's  nietliod  of  amputa- 
tion at  knee-joint,  ii.  5S4 


Smoker's  patch,  i.  547 
Snare,  Jarvis's,  i.  504 

Wilde's,  i.  582 
Snowball  crackling,  i.  146 
Soft  palate,  i.  558 
Solar  plexus,  sympathetic, 

contusion  of,  li.  28 
Sore,  primary,  of  acquired 
syphihs,  i.  197 
throat,  hospital,  i.  573 
Sound,  cupped,  ii.  282 

tunneled,  ii.  285 
Space,  Braun's,  ii.  203 
Spanish  windlass,  i.  337 
Spasm,  mimic,  i.  545 
occupation,  ii.  484 
Speculum,  Brophy's  mouth, 
i.  559 
BrowTi's  urethral,  ii.  296 
ear,  i.  580 

Mathews's  rectal,  ii.  114 
nasal,  i.  498 
rectal,  with  electric  light, 

ii.  114 
Sims's  rectal,  ii.  114 
Spermatic  cord,  hematocele 
of.  ii.  237 
hydrocele  of,  ii.  248 
Spermatocele,  ii.  249 
Spermatocvstitis,        gonor- 
rheal, ii.  278 
Sphincter,  vesical,  disturb- 
ances of  function  of,  ii. 
306 
Spica  bandage,  i.  392 

ascending,      of       both 
groins,  i.  423 
of  shoulder,  i.  414 
single,  of  groin,  i.  421 
descending,     of     both 
groins,  i.  424 
of  shoulder,  i.  415 
single,  of  groin,  i.  422 
of  foot,  i.  425 
of  great  toe,  i.  427 
of  thumb,  i.  420 
Spina  bifida,  ii.  11-12 

ventosa,  ii.  479 
Spinal  accessory  nerve,  in- 
juries of,  i.  625 
neurectomy  of,i.  638 
anesthesia,  i.  306 
cord,  ii.  lS-22 

glioma^s  of,  i.  227 
meningocele,  ii.  12 
Spindle-celled     sarcoma,    i. 

222 
Spine,     caries    of,    Treves's 
operation  for,  ii.  10 
lateral    curvature    of,   ii. 
14 
Spinous  process,  fracture  of, 

ii.  1 
Spiral  l)andage,  i.  390 
of  chest,  i.  41 1 
of  finger,  i.  419 
of  foot,  i.  424 


Spiral  bandage,  reversed,  i. 
391 
of  finger,  i.  419 
of   lower  extremity, 

i.  426 
of   upper  extremity, 
i.  418 
fractures,  i.  123 
Spirillum,  i.  18 
Spleen,  ii.  41-43 

abscess     of      abdominal 
walls  originating  in,  ii. 
25 
gunshot  injuries  of,  ii.  33 
rupture    of,    hemorrhage 
from,  ii.  28 
Splenectomy,  ii.  43 
Splenic  arterv,  aneurism  of, 

ii.  42 
Splenotomy,  ii.  43 
Splint,  interdental,  i.  521 
Matas's,  i.  523 
plaster  bridge  elbow,  ii. 

461 
Roberts's,  i.  523 
Taylor's,  ii.  527 
Thomas's  hip,  ii.  528 
Volkmann's  leg.  ii.  594 
railroad,  ii.  513 
Split  tongue,  i.  549 
Spondylitis    deformans,    ii. 
18 
in   cen-ical   region,  i.  646 
tuberculous,  ii.  4 
Spondylolisthesis,  ii.  535 
Spoon,  sharp,  i.  315 

division  of  bone  bv,  i. 
364 
Sporulation,  i.  19 
Sprains  of  knee-joint,  ii.  548 

of  spinal  cord.  ii.  19 
Sputum,  examination  of,  i. 
273 
in  abscess  of  lung.  i.  274 
in     empyema     rupturing 

into  lung,  i.  274 
in  hemoptysis,  i.  274 
in  neoplasm    of   lung,    i. 
274 
SsabanejefT's  method  of  am- 
putation of  femur,  ii.  .585 
Stab  wounds  of  larynx  and 

trachea,  i.  595 
Stagnation  thrombi,  i.  102 
Staff,    grooved,    and    pros- 
tatic depres.sor,  ii.  339 
Syme's,  ii.  2S7 
Wheelhouse's.  ii.  270 
Stain,    alkaline    methylene- 
blue,  for  bacteria,  i.  25 
Oram's,  i.  25 
port  wine,  i.  227 
Ziehl-Xeelsen.  i.  25 
Staining  methods,  i.  24 
Staphvlococcus.  i.  IS 
epidennidis  all)us,  i.  26 
pyogenes  albus,  i.  26 
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Staphylococcus       pyogenes 
aureus,  i.  26 
citreus,  i.  26 
Staphylorrhaphy,  i.  560,  561 
Stasis*  venous,  i.  103-105 
Stay  knot,  i.  340 
St«atonia  of  mastoid,  i.  586 
St^nson's  duct,  i.  587. 
Sterilization,    fractional,    i. 
20 
of  catgut,  i.  53-55 
of  cocain  solutions,  i.305 
of  ligature  material,  i.  53 
of  silk,  i.  55 
of  suture  material,  i.  53 
Sterilizer,  Arnold,  i.  53 
hospital,  i.  51 
hot-air,  i.  25 
Schimmelbusch's,  i.  50 
Stemomastoid  muscle,  rup- 
ture of,  i.  624 
syphilitic   gummas  of, 
1.630 
Sternum,  i.  674-681 
Stevenson's  instrument  for 

electrolysis,  i.  334 
Stillicidium  urina^,  ii.  307 
Stimson's  method  of  reduc- 
ing dislocation   of 
hip,  ii.  504 
subcoracoid   disloca-  '. 
tion,  ii.  421 
Stitch  abscesses,  i.  57 
Stockinet,  i.  64 
Stomach,  ii.  58 
carcinoma  of,  ii.  80 
blood  examination  in, 
i.  258 
contents,  examination  of, 

i.  274-276 
dilatation  of,  acute  post- 
operative, i.  284 
fistula  of,  ii.  68 
gimshot  injuries  of,  ii.  58, 

68 
hemorrhage  from,  ii.  95 
hour-glass  contraction  of, 

treatment,  ii.  95 
injuries  of,  ii.  58,  59 
lavage  of,  i.  618 
lymphatics  of,  ii.  80 
operations  on,  ii.  82 
tube.  i.  618 

ulcer  of,  blood  examina- 
tion in,  i.  258 
perforating,  ii.  40 
Stomatoplastic    operations, 

i.  493,  494 
Stone  in  bladder,  ii.  319 
in  kidney,  ii.  211 
in  ureter,  ii.  327 
searcher,  Thompson's,  ii. 
321 
Strain,    breaking,   of  prin- 
cipal nen'es,  i.  357 
Strangulated  hernia,  ii.  152 
uml)ilic  hernia,  ii.  200 


Strangulation   of  intestine, 
ii.  73 
of  nerve,  i.  355 
Strauss  graduated    tube,  i. 

275 
Streptococcus,  i.  18 

infection     of    breast,     i. 
656 
uterus,  ii.  368 
metritis,  ii.  368 
peritonitis,  ii.  368 
pyogenes,  i.  27 
Stretching,  intraspinal 

nerve-,  i.  638 
nerve-,  i.  357 
of  brachial  plexus,  i.  637 
of  cen'ical  plexus,  i.  638 
of  sciatic  nerve,  ii.  547 
Stricture  from  tumors  or  ci- 
catricial  bands,  trach- 
eotomy tube  in,  i.  604 
of  e-sophagus,  i.  618,  621, 

623 
of  intestine,  ii.  74 
of  rectum,  ii.  127-128 
of  urethra,  ii.  283-291 
perineal  section  for,  ii. 

270 
traumatic,  ii.  276 
Struma,  i.  610 
Strumitis,  i.  611 
Stump,  recurrent   bandage 

of,  1.  393 
Sty,  i.  475 

Subacromial  dislocation,  ii. 
408 
of     shoulder-joint,     ii. 
423 
Subastragaloid    dislocation, 
ii.  597 
compound,  ii.  599 
Subclavian   artery,    hemor- 
rhiige  from,  ii.  433 
arrest  of,  i.  626 
injuries  of,  ii.  433 
ligation  of,  i.  636 
Subcoracoid  dislocation,  ii. 

417-421 
Subdeltoid    bursa,    ricelike 
bodies  in,  ii.  431 
bursitis,  ii.  431 
Subluxation,  i.  148 
Submaxillary  duct,  foreign 
bodies  in,  i.  588 
gland,  extirpation    of,   i. 
591 
tumors  of,  i.  590,  591 
Subtendinous  bursae,  i.  240 
Subungual  exostosis,  i.  219 
Sucking  cushion,  i.  217 
Sugar  in  \irine,  i.  262 
Suicidal  hanging,  i.  645 
Suicide    wounds   of  larynx 

and  trachea,  i.  595 
Sulfuric  ether  as  anesthetic, 

i.  2S9 
Superfluous  callus,  i.  131 


Supernumerary         breasts, 

congenital,  i.  657 
metatarsal  bones,  ii.  625 
testicle,  ii.  249 
toes,  ii.  625 
Suppuration,  non-bacterial, 

i.  32 
of  demarcation,  i.  75 
of  external  auditory  mea- 
tus, i.  581 
of  knee-joint,  ii.  567,  569 
of  pelvic  bones,  ii.  231 
primary     extra-articular, 

at  elbow,  ii.  455 
pyemic,  of  spleen,  ii.  42 
Supracondylar   amputation 

of  femur,  ii.  585 
fracture,  ii.  450 
process,  ii.  457 
Supraorbital  nen'e,  neurec- 
tomy of,  i.  544 
Surgeon      and     assistants, 

preparation,  i.  50 
Surgeon's  adhesive  plaster, 

i.  402 
Surgical  l)acteriology,  i.  17 
epilepsy,  i.  471 
fever,  i.  39 

and  aupnented  meta- 
morphosis, relations, 
i.  43 

respiration    and   pulse 
in,  i.  46 
hernia,  ii.  144 
infections,  chronic,  i.  194 
Suture    after    amputation, 

i.  380 
bone,  i.  365 
buried,  i.  323 
chain-stitch,  i.  323 
continuous,  i.  323 
figure-of-S         removable 

layer,  ii.  109,  110 
Fowler's,  ii.  62 
Gelly's.  ii.  62 
Hopkins's,  ii.  408 
in  fracture  of  patella,  ii. 

558 
interrupted,  i.  321 
intracuticular,  i.  323 
knots  all  inside,  ii.  62-64 
layer,  i.  323 
Lembort's,  ii.  61 
materials  for  hernia  opera- 
tions, ii.  IKH 

sterilization,  i.  53 
of  arteries,  i.  341 
of  intestine,  ii.  <>0 
of  nuiscles,  i.  357 
of  nui.sculospiral  nerve,  ii. 

4.5.S 
of  nerves,  i.  354 

at  beiui  of  elbow,  ii.  45S 
of     <juadriceps     extensor 

feinoris  temlon,  ii.  .56,'^ 
of  teTuloiis,  i.  .'^.')S 
of  the  Kour  Masters,  ii.  60 
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Suture  of  veins,  i.  344 
primary,    in    division   of 

nerves,  i.  118 
removable    layer,  i.  323, 

324.  325 
removal  of,  time  for,  i.  58 
secondary,  in  division  of 

nerves,  i.  118 
Wolfler's,  ii.  63 
Suturing,   deep,   in  hemor- 
rhage, i.  342 
protection  of  line  of,  i.  321 
Sweat-glands,   adenoma  of, 

i.  477 
Swelling  of  inflammation,  i.  7 

white,  ii.  568 
Sylvester's  method  of  arti- 
ficial respiration  in  dan- 
gerous anesthesia,  i.  300 
Syme's  amputation  of  foot, 
ii.  642 
operation  for  stricture  of 

urethra,  ii.  287 
staff,  ii.  287 
Sympathectomy,     cen'ical, 

1.640 
Syncope  in  chloroform  an- 
esthesia, i.  298 
Syncytioma   malign um,    ii. 

376 
Syndactylism,  ii.  489,  490 
Synostosis,  ii.  10 
Synovial  cysts,  i.  239 
membrane,  sarcoma  of,  i. 

376 
polyarthritis      of      knee- 
joint,  ii.  566 
Synovitis,  i.  151-163 

hyperplastica   granulosa, 

i.  141 
of  knef -joint,  ii.  564,  565 
suppunitive,     of     elbow, 

treatment,  ii.  456 
tuberculous,   i.    151,   153, 
155,  157 
of  wrist-joint,  ii.  476 
resection  of  joints  for, 
i.374 
Svphilide,  i.  197.  198 
Syphilis,  i.  194-203 
initial  lesion,  i.  82 
of  hard  palate,  i.  562 
of  knee-joint,  ii.  567 
of   metacarpal   and    pha- 
langeal l>ones,  ii.  479 
of  skin,  i.  S2 
of  spleen,  ii.  42 
Svphilitic  affections  of  bone, 
i.  142 
of  hand  and  fingers,  ii. 

4X0 
of  nose.  i.  508 
alopecia,  i.  lOS 
l)nbo,  i.  197.  ii.  200.  539 
cachexia,  i.  190,  199 
caries    of    cranial    bones, 
i.  453 


Syphilitic  caries  of  sternum, 
i.  674 

condyloma  of  foot,  ii.  624 

craniotabes,  i.  204 

dactylitis,  ii.  486 

disease  of  ribs,  i.  673 

epididymitis,  ii.  241 

fever,  i.  195 

gummas  of  stemomastoid, 
i.  630 

infianimation  of  elbow, 
ii.  455 

larjrngitis,  i.  599 

lymphadenitis,  i.  113 

myositis  of  shoulder  re- 
gion, ii.  433 

necrosis  of  cranial  bones, 
i.  453 

onvchia,  ii.  486 

orchitis,  ii.  241,242 

osteochondritis,  i.  204 

osteoma  of  cranial  l)ones, 
i.  453 

osteomyeHtis,  i.  142 

periostitis,  i.  142 

psoriasis  of  tongue,  i.  547 

reinfection,  i.  203 

renal  hyperplasia  simulat- 
ing malignant  growth, 
urine  in,  i.  270 

rhagades.  ii.  486 

rhinitis  in  newborn,  i.  503 

ulcer  of  leg,  ii.  624 

ulceration  of  nose,  i.  502 
of  soft  palate,  i.  559 
of  tonsils,  i.  566 
Syphiloma,  i.  196 

of  leg.  ii.  624 

of  shoulder  region,  ii.  433 

of  tibia,  ii.  625 
Syringe,  Collin's,  i.  320 

ear,  i.  580 
I        Keyes's,  ii.  275 
I       sinus,  i.  59 

urethral,  ii.  274 
Syringomyelia,  ii.  12,  20 


Tait's   operation   for   com- 
plete laceration  of  peri- 
neum, ii.  343 
ovariotomy  trocar,  ii.  399 
Talipes  calcaneus,  ii.  615 
treatment,  ii.  616 
equinovarus.  ii.  616 
eqninus.  ii.  613,  614 
valgus,  ii.  018 
varus,  ii.  610,  017,  033 
Tallr|vist's  scale,  i.  249 
Talma's        operation        for 
ascites    from    cirrhosis 
of  liver,  ii.  45 
peritoneal  anastomosis,  ii. 
58 
Tapotement,  i.  04 
Tarsal  bones,  dislocation  of, 
ii.  000 


Tarsal  bones,  resection  of,  in 
talipes  varus  and  talipes 
valgus,  ii.  633 
joints,  free  bodies  in,  ii. 
625 
Tarsectomy,  ii.  633 

Ogston's  method,  ii.  634 
Tarsus,    osteoplastic    resec- 
tion of,  by  Wladmiroff- 
Mikulicz  method,  ii.  641 
resection  of,  ii.  634 
Taxis,  ii.  150 

Taylor's    brac«    for    Pott's 
disease,  ii.  8 
long  traction  splint,  ii.  527 
T-bandage,  double,  i.  398 
of  chest,  i.  398 
single,  i.  398 
Teale  s   amputation   of   leg 
by    rectangular    (laps, 
ii.  627 
gorget,  ii.  287 
Teeth,  Hutchinson,  i.  204 
Telangiectasis,  i.  227 

of  parotid  gland,  i.  591 
Telepnone  probe,  i.  385 
Temperature  of  body,  phy- 
siologic regulation,  i.  39 
Temjwro-maxillary  articula- 
tion, resection  of,  i.  537 
Tenaculum  forceps,  ii.  370 

double,  i.  370,  371 

Tendo  Achillis,  rupture  of, 

ii.  601,  602 

tenotomy  of.  for  talipes 

equinus,  ii.  614 

Tendogenous    contractures, 

i.  159 
Tendons,  contractured, 

lengthening  of,  i.  358 
diseases  of,  i.  122 
fibroma  of,  i.  360 
ganglions  of.  i.  360 
incised  wounds  of,  i.  122 
inflammation  of.  i.  123 
injuries  of,  i.  122 
necrosis  of.  i.  122 
operations  on,  i.  357 
rupj:ure  of.  i.  122 
sarcoma  of,  i.  300 
sheaths    of,    suppurative 
inflammation     in,     i. 
359 
synovitis  of,  i.  163 
suture  of,  i.  3.5S 
traumatic    separation,    i. 

358 
tumors  of.  operations  for, 
i.  360 
Tendopla.sty,  i.  3.58,  ii.  474 
Tendosvnovitis,  i.  123,    141, 

103 
Tendovaginitis,  i.  163 

crepitans    of    thumb,    ii. 
479 
Teno.svnovitis,  i.    123,    141, 
163" 
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Tenotomes,  i.  361 
Tenotomy,  i.  360 

in   contracture   of   knee- 
joint,  ii.  573 
of  tendo  Achillis  for  tal- 
ipes equinus,  ii.  614 
subcutaneous,  i.  122,  360 
Teratoma,  i.  238 
auricular,  of  neck,  i.  629 
sacral,  ii.  233 
Test,    bismuth,   for    gluco- 
suria,  i.  262 
for  total  acidity  in  gas- 
tric contents,  1. 275,  276 
for  total  hydrochloric  acid 
in  gastric    contents,    i. 
275,276 
Haines's,   for  glucosuria, 

i.  262 
heat  and  nitric  acid,  for 
albumin  in  urine,  i.  260 
Hegar's,  for  diflferentiat- 
ing  uterine  and  ovarian 
tumors,  ii.  397 
line,  N^laton's,  ii.  501 
movement  of  Heuter,  ii. 

413 
nitric-ma^esium,  for  al- 
bumin m  urine,  i.  261 
Rudisch  quantitative,  for 
glucosuria,  i.  262 
Testicle,  ii.  237-254 
dermoids  of,  i.  236 
descent  of,  ii.  158,  159 
fungus  of.  ii.  238,  253 
treatment,  ii.  236 
Tetanus,  i.  44,  187,  530 
antitoxin  treatment,  i.  190 
bacillus  of,  i.  29 
cicatricial,  i.  531 
meloplastic      operation 
for  i.  494 
hydrophobic,  i.  188 
incubation  period,  i.  188 
neonatorum,  i.  188 
treatment,  i.  189 
Tetany      after      thyroidec- 

tomv,  i.  617 
Tetrads,  i.  18 
Thatcher  mosquito,  i.   253, 

•266 
Thermocautery,  i.  316 
Thermostat,  Dunham's,  i.  23 
Thiersch's  method  of  skin- 
rafting,  i.  331 
Thigh,  amputation  of,  ii.  587- 
590 
flexion   in   dislocation   of 
hip,  ii.  503 
in  obturator  dislocation 
of  hip,  ii.  507 
hydatid  tumors  of.  ii.  530 
lower  half,  region  of,  ii.  548 
upper  portion  of,  ii.  5.35 
tumors    and   lymph- 
atic glanduhir 
swellings  in,  ii.  538 


Thomas's  hip  splint,  ii.  528 
Thoma-Zeiss  counting  cham- 
ber, i.  250 
hemocytometer,  i.  249 
Thompson's  divulsor,  ii.  266 

stone  searcher,  ii.  321 
Thoracic  duct,  injuries  of, 
i.  107 
obstruction  of,  i.  107 
region,  actinomycosis  of, 
1.211 
Thoracoplasty,  i.  679 
Thorax,    i.    652.      See  also 

Chest. 
Throat,  hospital  sore,  i.  573 
Thrombo-arteritis,  i.  93 
Thrombophlebitis,  i.  101 
after  audominal  section, 
ii.  31 
Thrombosis,  i.  102 
infectious  sinus,  i.  464 
intra-arterial,  i.  93 
Thrombus,  extension,  i.  102- 

104,  106 
Thrush  of  vulva,  ii.  354 
Thumb,       carpometacarpal 
joint  of,  dislocations  of, 
li.  472 
forceps,  i.  309 
proximal  phalanx  of,  dis- 
location of,  ii.  472 
spica  bandage,  i.  420 
tendovaginitis     crepitans 
of,  ii.  479 
Thyrohyoid  bursa,  i.  241 

hydrops  of,  i.  630 
Thyroid,  adenomas  of,  i.  232 
and  cricoid  cartilages,  en- 

chondroma  of,  i.  600 
cartilages,  fracture  of,  i. 

594 
dislocations     of    hip,    ii. 

505 
gland,  i.  610-617 

adenoma  of ,  i   232,  611 
Thyroidectomy,     summary 
of  important  points  in, 
i.  G16 
tetanv  after,  i.  617 
Thvroiditis,  i.  610 
Thyrotoiny,  i.  60S 
Tibia,    al)scess   of,    ii.   5S3, 
60S 
articular  surface  of,  jk)s- 
terior  portion,  fracture 
of,  ii.  .592 
dislocation  of,  ii.  .551,  5.52 
echinococcus  cvsts  of,  ii. 

5S.3 
(»\ost()s<\s  of.  ii.  02.5 
fracture  of.  ii.  .500,  591 
ost(*onia  of.  ii.  025 
osttM^myclitls  of.  ii.  OOS 
san-oina  of,  ii.  .5S2 
svpliiloiiia  of.  ii.  ()2.5 
Tibial  artery,  ant(»rior,  liira- 
tion  in  contiiiuitv,  ii.  t>{)3 


Tibial  arter>',  posterior,  liga- 
tion  in    continuity,  ii. 
604 
nerve,  injuries  of,  ii.  603 
Tibialis  posticus,  sheaths  of, 
hemorrhage  into,   ii. 
602 
tendon  of,    dislocation 
of,    ii.  602 
sheath  of,  dropsy  of, 
ii.  602 
Tic  douloureux,  i.  540 

rotatoire,  i.  650 
Tiemann's  bullet  forceps,  i. 

387 
Tiling's   incision   for    resec- 
tion of  hip-joint,  ii.  540 
Tissues,  granulation,  i.  3 
indications  for  uniting,  i. 

321 
mechanism  of  uniting,  i. 

321 
separate,  injuries  and  dis- 
eases of,  i.  66 
separation   of,  i.  308-315 
Toe,  great,  exostosis  of,  ii. 
625 
serpentine  bandage  of,  i. 

428 
spica  bandage  of,  i.  427 
Toe-nail,  ingrowing,  ii.  605 
Toes,   absence  of,  congeni- 
tal, ii.  622 
amputation  of,  ii.  042 
dislocation  of,  traumatic, 

ii.  600 
resection  of.  ii.  634 
supenuimerary,  ii.  625 
weobed,  ii.  025 
Tongue,  i.  545-557 

dermoids  of,  i.  236 
Tongue-tie,  i.  548 
Tonsillitis,  i.  560.507 
Tonsillotomes,  i.5()8 
i  Ton.sils.  i.  5()(V-5()0 
Torticollis,  i.  021,  650,  651 
Tourni<juct,  i.  337 
Petit  s,  i.  .S.30 
I       rubber,  i.  303 
I  Towols,  cli.<iiif(H'tion  of,  i..53 
;  Toxemia    ht'forc   ami    after 
I       operation.^,  i.  2(>S 
I  Trachoa.  i.  .50l-r)12 
Tracheal  fistula,  i.  ()20 
nuK'ons    nuMnl>raiH',    rup- 

turr  of.  i.  .50.5 
wall,    aiitrrior,    dinJitluT- 
itic  nlc<T.ation  oi.  i.  VAYA 
woiiiui.  irramilonia.s  of,  i. 

TrarluM^toniv.  i.  .500-r)0| 
Trairus.  .•iccfssorv.  i.  '2'AX 
Transfiisioii.  i.  ,'^.51 
Transplantation,      bone.     i. 

of  granulating:  flap    i.  3.*^0 
of  lUTvt's,  i.  35.5 
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Transudates,     examination 

of,  i.  277 
Transverse  processes,  frac- 
ture of,  ii.  1 
Traumatism  of  skin,  i.  66 
subcutaneous,  of  kidney, 
urine  in,  i.  272 
Trendelenburg's  cannula,  i. 
534 
operation  for  exstrophy  of 
bladder,  ii.  313 
for  flat-foot,  ii.  622 
p>03ition,  ii.  365 
rod,  ii.  544 
Trephine,  i.  312 

aseptic  brace,  i.  447 
Gait's,  i.  313 
Roberts's,  i.  314 
Trephining    in   fracture    of 
skull,  i.  447 
indications  for,  i.  448 
mastoid,  i.  584 
sternum,  i.  674 
Treves's  operation  for  caries 

of  spine,  ii.  10 
Triangle  bandage  of  groin,  i. 
401 
Hesselbach'.s,  ii.  166 
Lesshaft's,  ii.  204 
Petit's,  ii.  203 
Trigger  finger,  ii.  483,  484 
Trigonum  linguale,  i.  558 
Trismus     associated     with 

facial  paralysis,  i.  188 
Trocar  and  canmila,  i.  319 
Fitch's,  i.  319 
Tait's,  ii.  399 
Trochanter  major,  fracture 

of,  ii.  511 
Tropacocain      hydrochlorid 

anesthesia,  i.  300 
Trunk,  bandaj^es  of,  i.  41 1 

dermoids  of,  i.  235 
Tubal  abortion,  ii.  403 
pref^nancy,  ii.  401 
unruptured,  ii.  403 
Tubercle,  anatomic,  i.  82,  ii. 
4S() 

bacilli,  Ziehl-N(*elscn 

stain  for,  i.  25 
cadaver,  i.  S2 
p;onorrheal,  ii.  241 
moist,  i.  lOS 
subcutaneous    painful,    i. 

220 
Tuberculosis,  i.  205 
bacillus,  i.  30 
blood  examination   in,   i. 

257 
intestinal,  feces  in,  i.  270 
latent,  i.  207 
of   elbow,   treatment,     ii. 

400 
of  epididymis  and  testicle, 

ii.  242-244 
of  hi|)-joint,  ii.  515 
of  kidnev,  ii.  214 


Tuberculosis  of  mamma,  i. 
655 
of  ovary,  ii-  392 
of  shoulder-joint,  ii.  429, 

430 
of  skin,  i.  79 
of  spleen,  ii.  42 
of  tonsils,  i.  568 
of  urethra,  ii.  296,  297 
of  vulva,  ii.  350,  351 
pathologic     anatomy,    i. 

206 
renal,  urine  in,  i.  271 
treatment,  i.  208 
Tubo-ovarian  cysts,  ii.  394 

pregnancy,  ii.  401 
Tubular  hemorrhage,  ii.  20 
Tubulocvsts,  i.  239 
Tubulodermoids,  i.  236 
Tumor  albus  coxa?,  ii.  519 
Tumors,  i.  214 
benign,  i.  215 
cavernous,    treatment,  i. 

334 
classification,  i.  214 
connective-tissue,   i.    214 
diagnosis,  i.  241 
epithelial,  i.  229 
erectile,  i.  227 
inflammatorv,  i.  590 
malignant,  i.  214 
structure,  i.  215 
treatment,  i.  242 
Tunica  vaginalis,  ii.  160 

eversion  of,  for  radical 
cure  of  hydrocele,  ii. 
247 
fibroma  of,  ii.  253 
free  bodies  in,  ii.  248 
henijitocele  of,  ii.  237 
myoma  of,  ii.  253 
Turpentin,  oil  of,  in  hemor- 

rhap:e,  i.  343 
Typhoid  infection  of  ribs,  i. 
073 
laryngitis,  i.  599 
ulceration,      hemorrhage 
from,  ii.  05 


Ulcer,  i.  09 

basket  strapping  in,  i.  71 

dysenteric,  of  rectum,  ii. 
*  120 

follicular,  of  rectum  and 
anus.  ii.  120 

gastric,   l>lood    examina- 
tion in,  i.  25S 

of  anus.  ii.  120 

of  duodenum,  perforating, 
ii.  41 

of    foot,    perforating,    ii. 
000 

of  gall  bladder  and  bile- 
ducts,  ii.  50 

of  leg,  ii.  006 

syphilitic,  ii.  024 


Ulcer  of  leg,  varicose,  ii.  606 

of  rectum,  ii.  126,  127 

of  stomach,  perforating, 
ii.40 

rodent,  of  face,  i.  478 

serpiginous,  i.  83 

syphilitic,  of  leg,  ii.  624 

tuberculous,  i.  81,  207 

typhoid,  hemorrhage 

from,  ii.  95 

varicose,  i.  69 
U  leer  at  ion ,   carcinomatous , 
of  tonsils,  i.  566 

diphtheritic,  of  anterior 
tracheal  wall.  i.  603 

from  pressure,  i.  69 

in  cicatrix,  i.  68 

intestinal,  feces  in,  i.  276 

lupous,  of  tonsils,  i.  566 

of  glanders  in  nose,  i.  503 

of  m\icous  membrane  of 
nose,  i.  503 

of  skin,  i.  69 

of  tongue,  i.  547 

of  tonsils,  i.  566 

of  trachea  from  improp- 
erly curved  tracheo- 
tomy tubes,  i.  603 

syphilitic,  of  nose,  i.  502 
of  soft  palate,  i.  559 
of  tonsils,  i.  566 

tuberculous,    of    nose,    i. 
509 
of  tongue,  i.  548 
of  tonsils,  i.  506 
Ulna,   coronoid   process  of, 
fracture  of,  li.  454 

fracture  of,  ii.  454 

shaft  of,  fracture  of,  ii. 
405 

styloid    process   of,    frac- 
ture of,  ii.  400 
l^lnar  artery,  injuries  of,  ii. 

ligation  of.  ii.  470 
nerve,  injuries  of,  ii.  485 
myxoma  of,  ii.  456 
Umbilic  cicatrix,  ii.  27 
myxoma  of.  ii.  27 
papilloma  of,  ii.  27 
granulomas,  ii.  27 
hernia,  ii.  195 

strangulated,  ii.  200 
truss,  ii.  19S 

vein,  phlebitis  of,  in  ne^v- 
born.  ii.  20 
Umbrella  probang,  i.  020 
Unjustifiable   operations,  i. 

2S1 
Upper  extremity,  ii.  400 

entire,   amputation   of, 
ii.  440 
Herger's  method,  ii. 
440 
I'rachal  fistula,  ii.  27 
Urachus,  cysts  of,  ii.  27 
patent,  ii.  314 
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Uranoplasty,  i.  564,  565 
Urea  in  urine,  i.  263 
Ureter,  carcinoma  of,  ii.  319 
lateral  implantation,  Van 
Hook's  method,  ii.  329 
stone  in,  ii.  327 
Ureteral  calculus,   ii.   327- 
329 
catheterization,     t«chnic 
in      examining     small 
amounts   of    urine    as 
obtained  by,  i.  266 
Ureterorectal    anastomosis, 

ii.  313 
Ureterovaginal    fistula,    ii. 

357 
Urethra,  ii.  255 
calculus  in.  ii.  326 
carcinoma  of,  ii.  295,  296 
deformities  of,  congenital, 

ii.  291 
diverticula  of,  ii.  295 
foreign  bodies  in,  ii.  265, 

266 
injuries  of,  ii.  265 
polypi  of,  ii.  296 
resection  of,  for  stricture 

of  urethra,  ii.  285 
rupture  of,  ii.  267,  269 
spasmodic  stricture  of,  ii. 

291 
stricture  of,  ii.  283-291 
perineal    section  for,  ii. 

270 
traumatic,  ii.  276 
tul)erculoais    of,    ii.    296, 

297 
tumors  of,  ii.  295 
vegetations  of,  ii.  296 
Urethral   calculus,   ii.    265, 
326 
caruncle,  ii.  354 
fever,  i.  44 

forceps,  Hunt-er's,  ii.  266 
incision  for  foreign  bodies 

in  urethra,  ii.  266 
nozzle,  Chetwood's,  ii.  274 
polypi,  ii.  2a3,  264 
speculum.     Brown's,     ii. 

296 
syringe,  ii.  274 
Urethritis,   acute,   ii.    272- 

282 
Urethrometer,  Otis's,  ii.  284 
Urethroscope,  cold  lamp,  ii. 

290 
Urethroscopy,  ii.  290 
Urethrotome,  Maison- 

neuve's,  ii.  286 
Otis's,  ii.  286 
Urethrotomy,   perineal,  af- 
ter-treatment, ii.  271 
Urethrovaginal    fistula,    ii. 

357 
Urinary  cachexia,  ii.  214 
calculus,  extra-vesical,  ii. 
326 


Urinary  fistula,  ii.  216 

communicating      with 
vagina,  ii.  357 
infiltration,  ii.  268 
tract,  infection  with  colon 

bacillus,  urine  in,  i.  272 
Urine  analysis,  i.  259-273 
incontinence  of,  ii.  305 

nocturnal,  ii.  306 
retention  of,  ii.  306 

after  operations,  i.  284 
Urotoxic  coefficient,  i.  265 
Uterine  curets,  ii.  368 
pregnancy        concurrent 

with      ectopic      preg- 
nancy, ii.  405 
re(>osit6r,  Elliot's,  i.  385 
volsella,  ii.  361 
Uterus,  ii.  360 
adenoma  of,  ii.  372 
adenomyoma  of,  ii.  369- 

371 
carcinoma  of,  ii.  372,  373, 

374 
cattle-horn  wounds  of,  ii. 

366 
displacement  of,  ii.  376- 

378 
fibroma  of,  ii.  369 
fibromyoma  of,  ii.  369 
foreign  l)odies  in,  ii.  366 
gunshot  wounds  of,  ii.  366 
inversion  of,  ii.  382 
myoma  of,  ii.  369 
polypoid   growths  of,   ii! 

372 
prolaDse  of,  ii.  381 
retrodeviations      of,      ii. 

376-380 
rupture  of,  ii.  364 
sarcoma  of,  ii.  375 
streptococcus  infection  of. 

ii.  368 
tumors  of,  ii.  369 
wounds  of,  ii.  365 
Utility,  operations  of,  i.  280 


Vagina,  ii.  356-360 
sarcoma  of,  i.  224 

Vaginal  hernia,  ii.  205 
process  of  peritoneum,  ii. 

159 
retractor,  ii.  362 

Vaginitis,  ii.  359 
gonorrheal,  ii.  359 

Valentine's  irrigating  appa- 
ratus, ii.  274 

Valvular  thrombi,  i.  102 

Van  Buren's  linear  cauter- 
ization in  prolapse  of 
rectum,  ii.  120 

Van  Hook's  method  of  : 
lateral  implantation  of  | 
ureter,  ii.  329 

Varicocele,  ii.  250-253 

of  broad  ligament,  ii.  391  I 


Varicose  aneurism,  i.  96 
ulcers,  i.  69 

of  le^,  ii.  606 
veins,  i.  100 

rupture  of,  i.  101 
Varix,!.  100 

aneurismal,  i.  96 

of  broad   ligament,   ii. 
392 
intermuscular,  of  foot,  ii. 
624 
of  leg,  ii.  624 
of  saphenous  vein,  ii.  539 
of  scalp,  i.  434 
of  vulva,  ii.  355 
subcutaneous,  of  foot,  ii. 
624 
of  leg,  ii.  624 
Vas  deferens,  deficiency  of, 

ii.  249 
Vegetations,    intraurethral, 

ii.296 
Vein,  axillary,  rupture  of, 
ii.  435 
femoral,    wounds    of,    ii. 

538 
jugular,  external,  injuries 

of,  i.  627 
saphenous,       lymphangi- 
oma   in    region    of, 
ii.  539 
varices  of,  ii.  539 
umbilic,   phlebitis  of,   in 
new-l)om,  ii.  26 
Veins,  aspiration  of  air  into, 
i.  98 
diseases  of,  i.  98 
injuries  of,  i.  98 
ligation  in  continuity  of, 
i.351 
lateral,  i.  344 
multiple,  i.  351 
lumen  of,  obliteration  of, 

i.  103 
operations  on,  i.  350 
suture  of,  i.  344 
varicose,  i.  100 
rupture  of,  i.  101 
Velpeau's  bandage,  i.  415, 

ii.  42() 
Velum  of  soft  palate,  i.  568 
Vena    cava,    inferior,    rup- 
ture of,  ii.  28 
Venereal  sore,  non-syphili- 
tic, i.  82 
warts,  ii.  257 

of  vulva,  ii.  354,356 
Venesection,  i.  351 
Ventral  hernia,  ii.  201,  202 
aft^r    abdominal    sec- 
tion, ii.  31 
Ventroinguinal    hernia,    ii. 

166 
Verruca  vulgaris,  ii.  487 
Vertebra*,  caries  of,  tubercu- 
lous, compression  of  spinal 
cord  from.  ii.  21 
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Vertebra?,   cervical,  i,  641- 
644 
dorsal,  ii.  1-4 
lumbar,  ii.  1-4 
Vertebral  artery,  ligation  of, 
i.  637 
column,    cervical,    bursa 
mucosa  of,  i.  649 
carcinoma  of,  i.  649 
congenital   clefts   of, 

i.  649 
inflammatory    affec- 
tions of,  i.  645 
rarefving     osteitis     of, 
ii.  .3 
sarcoma  of,  i.  649 
tumors  of,  i.  649 
Vesical  calculi,  ii.  319 
drainage   for  cystitis,    ii. 

305 
sphincter,  disturbance's  of 
function  of,  ii.  306 
Vesico-uterine  fistula,  ii.  357 
Vesicovjiginal  fistula,  ii.  357 
Vesiculitis,    gonorrheal,    ii. 
278 
treatment  of,  ii.  280 
Vicious  circle,  ii.  93 
Vocal    cords,    paralysis    of, 
after   laryngeal    diphthe- 
ria, i.  603 
Vogt's    incision  in   excison 

of  astragalus,  ii.  633 
Volkmann's   apparatus    for 
talipes     calcaneus,     ii. 
616 
block,  i.  424,  ii.  255 
bone  curet,  i.  318 
leg  splint,  ii.  594 
method    of   extension    in 
recumbent   position,    i. 
647 
operation    for    hydrocele, 

ii.  217 
railroad  splint,  ii.  513 
wedge-shaped      seat,      ii. 
16 
Volsella,  uterine,  ii.  361 
Volvulus,  ii.  74 
Vomiting    and     nausea    in 

anesthesia,  i.  303 
Vulva,  ii.  349-356 
Vulvitis,  ii.  350 

gonorrheal,  ii.  350 
Vulvo\'aginal     gland,     car- 
cinoma of,  ii.  355 


Ware's  apparatus  for  open 
administration  of  etnyl 
chlorid,  i.  303 

Warts  of  feet,  ii.  623 

of  hand   and   fingers,   ii. 

487 
venereal,  ii.  257 

of  vulva,  ii.  354,  356 

Warty  growths,  sessile,  of 
tongue,  i.  557 

Water,  injection  of,  at  high 
temperature,  in  tumors  of 
skin,  i.  334 

Webbed  fingers,  ii.  489 
toes,  ii.  625 

Weber's  knife,  ii.  270 

Wens,  i.  231 
removal,  i.  334 

Wheelhouse's  staff,  ii.  270 

White  corpuscles.    See  Leu- 
koq/tes. 
swelling,  ii.  568 
thrombus,  i.  104 

Whitehead's  gag,  i.  559 
operation  for  extirpation 
of  entire  tongue  in 
cancer,  i.  552 
of   half  of  tongue    in 
cancer,  i.  551 
for     internal       hemor- 
rhoids, ii.  140 

Whitlow,  ii.  478,  480 

Whitman's  plate  in  flat- 
foot,  ii.  620 

Wilde's  polvpus  snare,  i. 
582 

Windlass,  Spanish,  i.  337 

Winslow,  foramen  of,  her- 
nia through,  ii.  206 

Wire  curet,  i.  500 

saw,   Gigli's,  i.   312,  361, 
362 

Witzel's  method  of  ga.stros- 
toiny,  ii.  83 

Wladiniiroff-Miknlicz  osteo- 
plastic resection  of  tarsus, 
ii.  611 

WollT's  njethodof  treatment 
of  genu  valgum,  ii.  579 

Wolfler's  suture,  ii.  63 

Wood-wool,  i.  63 

Wound  diphtheria,  i.  180 

Wounds,  i.  1-8 

anti.septic  dressing,  i.  56 
diseases  of.  acute,  i.  177 
drainage  of,  i.  56 


Wounds,  dressing  of,  i.  55 
foul-smelling,   treatment, 

i.  58 
gaping  of,  i.  66 

of  edges,  i.  321 
gunshot.     See  also  Gun- 
shot injuries. 
redressing,  indications  for, 
i.  57 
Wringer    for    hot     towels, 

gauze,  etc.,  i.  52 
Wrist,  ii.  463 

and      hand,      figure-of-8 

bandage  of,  i.  418 
extensor  tendons  at  back 
of,    traumatic    hemor- 
rhage in  sheaths  of,  ii. 
478 
tuberculous    bursitis    of, 
ii.  488 
Wrist-drop,  ii.  484 
Wrist-joint,  contractures  of, 
ii.  477 
gunshot  injuries  of,  ii,  476 
inflammatory     afTections 

of,  ii.  476' 
resection  of,  ii.  492-494 
tuberculous     osteoarthri- 
tis of,  ii.  477 
osteomyelitis  of,  ii.  476 
synovitis  of,  ii.  476 
Wryneck,  i.  624.  650 
Wyeth's  method  of  blood- 
less amputation  at  hip- 
joint,  ii.  546 
pins    for    amputation    at 
hip-joint,  ii.  544 
at  snoulder-joint,  ii. 
439 
Wylie-Mann    operation    for 
retrodeviations  of  uterus, 
ii.  379 


Yoixg's  incision,  ii.  339 
prostatic  tractor,  ii.  340 


Zeller's  operation  for  syn- 
dactylism, ii.  489 

Ziehl  -  Neelsen      stain      for 
tubercle  bacilli,  i.  25 

Zinc  chlorid,  i.  60 
oxid  ointment,  i.  63 
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